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INTRODUCTION.

The present work was heoun in 18t>(» ut the sug-o-estion of my friend

and foruKU- teacher. Prof. A. -J. Cook. His advice then was that usual

to the thorouo-h-g'oino- scientist, not to pul)lish until sonic phase of

tlie work liad reached conipk^tioii so far as circumstances permitted.

At that time nothing whatever had been done on the group in America

in a s3'stematic way. It was supposed that this fact would make the.

taxonomic work at hnist "plain sailing." But the Condition of the

group in Europe had not ])een reckoned with. However, anatomical

studies were begun and an attempt made to get together matcM'ial and

the literature. It was found that fcAV collections contained more than

an occasional dog flea, and the literature proved to be more e\tcnsi\ c

than was supposed.

The impossibility of linding names for more than a very few of the

species attracted attention to the need of sj-stematic work very early,

and an attempt was made to classify the few species then in tlu' col-

lection. This woi'k was based on Taschen berg's Die Flc'ihe, and the

residts were ])ublished in 1S1K5 as Preliminaiy Studies. It was evi-

dently a step in the right direction, for while many of the I'esults were

merely tentativ(\ yet it attracted much attention (o a badly neglected

group, and material cam(> in much more I'apidly afterward and from

many (juarters. Here should be mentioned particularly those whose

interest in th(^ subject has made possil)le our far fuller pi'esent knowl-

edge of tlu> American species:

Prof. J. iM. Aldrich, Moscow. Idaiio: Dr. C. Berg. Buenos Ayres,

Argentina; I*rof. Lawrence Bruner. Lincoln. Nebraska: Prof. A. !>.

Cordley, Corvallis. Or(>gon; l>i\ A. Duges. (nianajuato. ^lexieo;

Mr. Edward Ehriiorn. Mountain \'iew. California: Dr. A. K. Fi>lier.
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Department of Agriculture, Washington Cit}-; Dr. J. Fletcher,

Ottawa, Canada; Prof. C. P. Gillette, Fort Collins, Colorado; Dr. L. O.

Howard, Washington Cit}^; Kev. J. H. Keen, Masset, Queen Charlotte

Islands; Dr. A. Lutz, Sao Paulo, Brazil; Mr. G. S. Miller, jr., U. S.

National Museum, Washington City; Prof. A. P. Morse, Wellesley,

Massachusetts; Prof. Herbert Osborn, Columbus, Ohio; Mrs. A. T.

Slosson, Franconia, New Hampshire; Mr. J. O. Snyder, Stanford

Universit}', California; Mr. H. F. Wickham, Iowa City, Iowa; Mr.

D. B. Young, Newport, New York.

The late Professors Harve}' and Hubbard also made valuable contri-

butions. I do not believe that too much credit can be given those

who are active collectors in biological work or who inspire active

accumulation of material.

Having already become convinced of the inadequacy of the Taschen-

berg classification the work of Wagner came as no surprise. It, together

with the considerable accumulations of new material, made imperative

a revision of the American species. It was hoped this time to make
the work far more complete, embracing some comparative morpholog-

ical and emln-yological studies, which are much needed. The work as

laid out would have been sufficient to consume the time available for

such work during three 3^ears. Unforeseen contingencies made it

imperative that work on this subject for the time Ijeing should ])e con-

fined to one year or less. The logical course under the circumstances

being the completion of work already in progress, the following paper,

relating only to the taxonomy of the group, is presented as the direct

result of part of one year's work (1902).

I have Dr. Kellogg to thank for a place to work during my stay at

Stanford University.

The plates were all prepared by the author.

The paper is based upon material in the United States National

Museum and all of the types are deposited in that Museum. The
names of hosts have been revised by Mr. Gerrit S. Miller, jr. Con-

cordance between the current nomenclature and the names used by

previous writers on fleas is established in the list of Siphonaptera of

the World (pp. 433 to 457), where the former will be found under the

special heading Hosts, and the latter are given after the references in

the synonymy.

HISTORY.

The histor}^ of the Siphonaptera, taxonomically speaking, begins

with the recognition of Pulex Irritans in 1740 and of PuJex penetrans

in ITGT. In the following j^^ears various scattering descriptions of

species and notes on anatomy and affinities were given by Bosc, Duges,

Westwood, Bouche, Haliday, and others, until 1857 when the Siphon-

aptera received their first systematic treatment at the hands of
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Koloimti. In his Die Pui-iisittMi dcr Chii-optercii. Kolonati doscrihps

six spocios of Ct rat(>j>'<ijlhis 'A\\(\ one of PaU.r^ parusitic on bats, placiiij^

tluMii ill tiic Diptcra uiidci- Latreille's ^roup Plithii-iomyia?. A sim-

ilar ac-couiit of tlu> bat tlcas was also published the same yeai- by the

same author in the Wiener Entomolooische Monatssehrift.

In 1868 appeared Kolenati's epoch-marking Beitrage zur Kcnntnis

der Phthiriomyiarien. in Hora^ Soeieta^ Entomoloo-iciv Uossica". On
this \voik our modern classirteation of the Si|)honaptera is laroi'K'

based. It includes, besides the treatment of this group, also a mono-
graph of the parasitic flies of the families Xyctorilndn^ and Streblida'.

Some of Kolenati's work is difHrult to decipher on account of the

very meager descriptions and the extremely ])oor illustrations pre-

sented. Fortunately, some of the specimens on which his work was
])ased still exist in iSt. Petersburg, where they have been studied by

Dr. Wagner with very important results. Kolenati used eight gen-

eric names, of which we now apph" six to valid groups. For many
years this work remained the most complete S3'stematic account of the

group.

Petween the years 1860 and 1880 but little was done on sA^stematic

Avork, collecting, and comparative studies. But during that period

there appeared several monumental anatomical papers which have done

much toward raising the standard of work in the group and dignifying

the stud}^ of these very remarkable but much despised insects. Nota-

ble among these are Karsten's study of SarcopsyUa penetrans., Landois'

anatomy of the dog ilea, and Berte's careful work on the antenna^ of

fleas. During this period also we first have careful studies of the habits

and development of fleas.

In 1880 appeared the second epoch-marking monograph of the group
by 1 )r. Otto Taschenberg. This was intended to be a suuunary of (nery-

thing known on the group, together with a svstematic rearrangement

of the species, and with carefully drawn figures of each species. Dr.

Taschenlierg recognized 2 families and 5 genera, and lists 33 species,

most of which he considers valid.

The period from 1880 to the present time has been one of great

activity in the study of this group, as was to be expected after the

work of Karsten, Landois, Berte, Kraepelin. and Taschenberg.

Besides numerous scattering papers, we have the very important

contributions,* l)()th anatomical and systematic, first of Wagner and

later of Rothschild. The results from these two authors represent

the highest grade of work yet don(> on the gi-ouj). and give promise of

as complete and scientific treatment as has been given any group t)f

animals.

HABITS.

An excellent sunnnary of the breeding habits of the cat and dog Ilea

has been given in liuUetin No. 4, u. s.. Division of Kntomology, l8!Mi.



368 PROCEEDINGSOF THE NATIONAL MUSEUM. vol.xxvii.

That article relates to the larval and pupal stages and the conditions

under which they live. These facts will not be restated here, as we

have nothing new to add, but there are certain other aspects of the

habits of fleas which very much need a fuller discussion.

In recent discussions of the relations of parasitic and other insects

to the transmission of disease, much space has been given to flies,

especially mos({uitoes, and but little to fleas. While as a matter of

fact the latter ma}^ be of even greater importance, not onh' because of

their more insidious attacks, but also because of their association with

some of the most terrible diseases.

The whole matter rests upon the host relations of the various species.

It is a well known fact that the cat and dog flea will take very readily

to the human being. It is to be noted that the cat and dog flea is

closely related to Pulex irritans and similar to it in the more impor-

tant details of structure. Some of the rabbit fleas, which are likewise

closely related to P. irritans^ will also readily attack the human being,

which I had occasion to learn as a youth. While these fleas will

remain on a human being for some little time and bite frequently while

there, still they do not habitually frequent that host and his clothing

and bed as does P. irrttanst.

Among closely related animals or animals of very similar habits one

species of flea may have a mimher of normal hosts. But our knowl-

edge of this matter is exceedingly fragmentarv and uncertain. Cases

of temporary' hosts being as common as the}- are, it becomes very

probable that many of our records refer merely to the temporary host.

A rabbit running into a badger hole, a mouse into a mole burrow, an

owl eating a mouse, a cat devouring a rat —these andman}- other fortu-

itous circumstances furnish conditions favorable for at least temporary

transference. I have referred to a number of these cases in the

account of the separate species.

The character of the hair and thickness of skin was at first consid-

ered as controlling the range of parasites, due to the close relation

these conditions nmst have to the structure of the flea, especially the

length of mouth parts and covering of bristles. Exceptions were soon

found to this rule, though in general such relations may be said to exist.

Excluding the accidental records on carnivorous animals, we may

say that in the United States the cat, dog, and rabbit fleas are closely

related, to P. irritans anA will readil}' attack the human being, while

the mouse, rat, squirrel, mole, and shrew fleas are not closely related

to P. /'rritan.<i and have never been known to })ite the human l>eing.

Mr. F. H. Chittenden wrote me that he believed rat fleas sometimes

bit human beings in Washington, but he has not yet verified this state-

ment by the actual capture of specimens in the act. Nor do I know

of any such records.

South of the United States conditions are wholly different, and

present an aspect of considerable economi'^ importance, for here we



NO. 1361. REVISION OFAMERICANSIPHONAFTERA—BAKER. 369

find fieiis of the o;cnu8 PkLx niuch iiioro nciirl}' rcljitcd to 1\ irritmis

than cvcMi the eat and dog- flea, livinj^' on rats and mice and other .small

rodents. Dr. Diiges had found, a number of years ago, one such

species to be abundant on a spermophile in Mexico. Later I liad

several letters relative to this matter from Dr. Lutz. director of the

bacteriological laboratoiy at Sao Paulo, Brazil. He outlined briclly

the importance of the facts to be determined, and sent material of tlu^

greatest significance —t3'pical Pule.i' from rats and mice. We shall

look with great interest for the full elucidation of this subject hy the

exptn'imental Avork from Dr. Liitz's lal)<)ratorv.

As to the other tropical regions we know practic-ally nothing. 1

have no records of fleas from India. However, from Asia noi-th of

India come true PuJex from the smaller rodents, and from the island

of Socotra we have Pulex padldus described as occurring on Jfun

albipes, so that we may expect to find true Pulex on rats in the Indian

region.

ANATOMY.

The classical works of Karsten, Landois, and Berte covered the

gross anatomy of the Siphonaptera very fully. It has remained, how-

ever, for Wagner and Rothschild to examine into the more minute

details and more especialh' from the comparative point of view.

Indeed, in comparative anatomy the work has just begun. The
facts relative to the anatonn^ of fleas will not ])e recapitulated here as

they are referred to extensively in the accounts of families, genera,

and species. It may be well, however, to refer to cei'tain special

usages in the classification of the group.

Kolenati paid almost no attention to cha^totaxy in his works, some-

times scarcely giving a clear account of the ctenidia. Taschenberg

was far clearer in that respect. Wagner and Bothschild have attached

to it an importance equaling that it bears in the Diptera. and \-erv

properly so. Jn the present paper the term "spines" is applied to

the ctenidial armature, and to the larger members of the leg and

body armature; those of medium size are termed l)ristles and this

includes most of the body armature; the finest and flexi})le ones are

termed hairs. A few minute teeth often occur on the hiiul margins

of some of the doi-sal segments. Some of the bristles ai-e, in geneial,

very constant in position, notably those on the gena', hind margin of

head, and abdominal segments, except the last. Others are very \ aii-

able in position among the \arious species and conse<|uently very use-

ful in classification, especially those on hind margin of antennal groove,

vertex (this term here applied to that portion of head buck of antennal

grooves), last abdominal segments, genital organs, femora, lil)ia'. and

last joints of tarsi. The numl)er of ctenidial spines on the head is

usually very constant in any one species, while the number of spines
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ill thoracic or abdominal ctenidia is quite likely to vary two or even

four ill ,some species, especially in those species in which the ctenidia

are laterally reduced.

The exact homologies of the genital organs have yet to be worked
out, though Rothschild has taken a long step in the right direction.

In the present paper the terms ''lateral portion of ninth tergite" and

"tenth tergite" are used as applied by Rothschild. The upper and

most conspicuous pair of genital appendages are called "upper
claspers" and the paired organs, immediatel}^ below these, but more
inconspicuous and retractile, "lower claspers."

Of the later authors each has had a ditferent method of stating the

comparative lengths of the tarsal joints. It is a matter in which

minute exactness is not only undesirable but impracticable, owing to

the unevenness of the ends of the joints. In the present paper the

proportion is given in terms of the fourth joint, which is given the

empirical value of 5, due to its great similarit}' in size in the difi'erent

legs and in difl'erent species. The measurements were taken hy a

camera lucida and the results reduced to the terms mentioned above.

In the author's practice this has greatly simplilied the comparison of

species.

It may be noted that the rather strongly chitinized seminal vesicle

in the females, which retains its shape after treatment with caustic

potash, possesses a ver}" characteristic form in mau}^ of the species.

After mounting, it rests in various positions and this makes its com-

parative stud}' very difficult.

CLASSIFICATION.

Linnreus began with one genus, Pulex^ and one species, irritans^

which will represent the t3^pe of Pul&x alwa3's. Linnaeus afterwards

described P. jyenetrans. The first separation of penetrans as a dis-

tinct genus occurred in 1815 « under the name Phynchoprion. I do not

know why this name has been rejected. If there is no question as to

its application, then it must be used instead of Sarcojjsylla and the

family name will also change.

The dismembering of Pulex began in 1832 with the Ceratoj)hylJn.s of

Curtis, and seven generic names were proposed b}- Kolenati. Most of

these names represented somewhat artificial groups and were poorly

defined. The reaction came with Taschenberg, who disregarded all

the latter genera and returned to the Linna^an Pulex for the greater

portion of the species, Taschenberg is not, however, altogether con-

sistent, although one can readily understand why he was tempted
to reject all the inadequate work of his predecessors. However,
Taschenberg describes IlystrichopsyUa and establishes a new genus,

Tyjjhlopsylla, for three groups com))ined, each of which had previ-

ously received a generic name.

"Oken, Naturg. f. alle Stiinde, III, p. 402.
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The Siphonaptcra seem to have suff^-ed especially from the disre-

gard of all laws of priority. RJiynchoprlon and Jlectop.si/lhi were dis-

reo-arded and new names given the same groups. Species names were

discarded for all sorts of reasons, often simply because they were

more or less inappropriate. In this paper the attempt has })een made
to apply th(^ rides of priorit}' strictly, though it has been impossible to

investigate fully such special cases as Rhynchoprirm, Monopayllns^ etc.

No writer on the fleas in the past has made any attempt to designate

generic types, and this fact has given rise to the greatest difficulties.

I have tried to determine this matter for all the genera, and the results

are given below for the Pulicidai. With the other, later genera, there

is no difliculty.

PuUx Linntvus 1695; type, Irrltans Linnaeus.

Ctenocephalus Kolenati 1859; type, canis Curtis {canis = novem-

dentatas Kolenati),

Cemt(>2)JiyUu)< Curtis 1^32; type, gaJUnai Schrauk. = Ctemmotus

Kolenati 1863; type, fasciahis Bosc {/((sciattis — octodechndentnttis

Kolenati). = 7/'/e//(9/j>.'?///'/r,r Kolenati 1863; t3'pe, jr?6;?c?7//r/^^/' Grube.

Ctenopldhaliniis Kolenati 1863; type, hisoctodentatus Kolenati.

CtenopsyUvs Kolenati 1863; type, muscuU Duges {musculi = qvad-

ridentdtus Kolenati)

.

Ce)\(fop,sylli(.'< Kolenati 1863; typQ^ j)e?itartem(''^ Kolcnuti = Tyj)hlo-

psylla Taschenberg 1880; t3^pe, octactemu Kolenati.

Pen<'!ir!ge)\fasclatus^ and gaUindB are clearly congeneric. Tasch-

enberg does not especiall}^ indicate a type for TypMopsyllu^ but no

matter which is taken for the type the genus becomes s^^nonymous

with some other. I have indicated the first species under his genus as

the type, thus throwing- it into Cerato psyllium. The two others of the

three groups in Taschenberg's Typhlopsylla fall into Ctimop.syll ns

and ('f('?u>j>/it/u///nus, respectively. It is to be noted that Wagner and

Rothschild still use TyphJopxyUa for the same group to wliicli the

earlier name Cfenophthalmus was applied. CteiiophtJudnms and

some of the other genera may be artificial groups, but Tyjddopmylla

is still more so, founded as it was principally on the absence of eyes.

This character has proven of scarceh^ more than specific value, every

possible gradation occurring from Pulex to Ceimtojm/ll us.

On the other hand, it is certain that Wagner's reseparation and

recharacterization of these genera will have to be much modified, due
to reasons which are dilated upon in the discussions of genera.

The synopsis used herein has been adopted simply as a matttM-of

expedienc}' in the study of the American species, as it was iniixissibh^

to separate them either according to the scheme of T!is»-luMib(>rg or of

^^ agiuM-. So the two have been combined.

One hundred and thirty-five species are listed in this papt r for the

world. I have not the least doubt but that many hundreds will e\ iMit-

ually be found, and that these will fall into at l(>ast twenty-fire or thirty



372 PROCEEDINGSOF THE NATIONAL MUSEUM. vol.xxvii.

clearly defined generic groups.' As it is, every new lot of specimens

which comes in changes one's idea of the existing genera, making very

evident the great danger in a too rapid increase of generic divisions.

Species are now pouring into the collections in great numbers. Where
large series from all over the world can be gathered together, there,

within the next few years, must be accomplished the total recasting

of the whole group on largeh" new and original lines. Logically this

should be done at St. Petersburg, where the types of Koh^iati and a

large additional collection are to be found under the care of our most
experienced siphonapterologist, and to him we relegate this work,

SYSTEMATIC ARRANGEMENTAND DESCRIPTION OF AMERICAN
SPECIES.

Order SIPHONAPTERALatreille.

1798. ScHELLENBERG, Helvetische Entom., I, p. 15 {Ropltoteira Y)t.).

1801. Lamarck, Syst. d. Anim. s. Vert., p. 313 {Ajdera -pt).

1805. Latreille, Hist. nat. des Crust, et des Insect., XIV {iSuctoria, preoc. ).

1825. Latreille, Fam. nat. du Regne Animal (Siphonaptera)

.

1826. KiRBY and Spence, Introd. to Entom., IV {Aphaniptera)

.

1840. Westwooo, Introd. to Mod. Class, of Ins., II, p. 488 {Aphmnptera)

.

Body of adult, except in some gravid females, strongly compressed.

Thorax composed dorsallj^ of three separate, entire, simple, subequal

sclerites.

Mouth parts suctorial, consisting of stylate hypopharynx and mandi-

bles resting between 1-13 jointed labial palpi; outside of these are

usually laminate maxilhe with four-jointed palpi; labrum and clypeus

not distinctly separated.

Eyes usually present as simple pigment masses in a chitinous frame-

work on anterior border of antennal groove.

Antenna immersed in grooves, three-jointed, the third joint with

usually 9 more or less completely separated pseudojoints.

Wings entireh' al)sent. Metanotum on either side with a rounded

epiphysis which is connate Avith the first abdominal segment.

Tarsi live-jointed. The coxa is usually the longest ioint of the leg

and the trochanters are well developed. The middle and posterior

coxfB usually have a foliaceous epiphysis on posterior border.

Alimentary" canal composed of a slender oesophagus, a suboval

proventriculus which is lined with numerous chitinous ridges which

may project as free teeth, an elongate saccate stomach at the base of

which ai'e four slender malpighian tubules, and a rectum provided

with tracheated glands.

Larva footless, with a well-developed head which possesses biting

mandibles, rudimentary maxilla^, a well-formed labrnm, and three-

jointed antennsi?.

Pupa inactive, but with free legs, and sometimes at least resting

within a cocoon.
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Imago parasitic on mauimaLs and birds. Larva free-livino-, subsist-

ing on dead organic matter.

SYNOPSIS OF FAMILIES.

a. Tlioracicsegineiits stronjily sliortened and constricted; labial i)al)ii without pscudo

articulation.s; third joint of antenna' without clearly separated psi-udojoints.

h. IMaxilhe without or with very short and l)r()ad projectinj; lamina', their palpi

extending beyond anterior coxic; head strongly angulated anteriorly in Ijotii

sexes; metathoracic epiphyses extending over nearly two or even three abdom-
inal segments; the female becoming endoparasitic when gravid, with globose,

enormously dilated abdomen, in which the original chitinous sclerites are

mostly obliterated SakcopsvllidjE (p. 373).

hh. MaxilltB with a long, narrow, curved lamina which projects downward and

])ackward, their palpi equaling the anterior coxse; head evenly rounded in

both sexes; metathoracic epiphyses extending over but one abdominal seg-

ment; gravid female with abdomen vermiform Hectopsyllidjk (p. 375).

aa. Thoracic segments not strongly shortened and constricted, their epiphyses extend-

ing over but one abdominal segment; labial paljji with three or more pseudo-

joints; maxillary palpi almost always shorter than anterior coxa-; third ioint

of antennae with nine more or less distinctly separated pseudojoints.

h. Labial palpi with 11-13 pseudojoints; abdomen of gravid female much swollen

;

antepygidial bristles absent Vermipsyllid.e (p. 378).

bb. Lalnal palpi with 3-5 pseudojoints; antepygidial bristles always present.

c. Fore tibia> armed on posterior border with few, single, very large, black teeth;

fifth tarsal joint greatly enlarged, those on forelegs as long as rest of tarsus,

on all legs with the claws nearly as long as the fifth joint; fore cox;e

nearly nude, with but few long spines; body of gravid female considerably

swollen ,..MEGAPsvLLir».'E (p. 376)

.

cc. Fore tibi;e armed on posterior border with slender spines; fifth tarsal joint

never greatly enlarged, never as long as rest of tarsus; the claws shorter;

fore coxse always clothed on outside with several to numerous oblique

rows of bristles; body of gra^'id female never swollen so as to expose exten-

sive areas of connective membrane Pulicid^e (p. 377)

.

Family SARCOPSYLLID^ETaschenberg.

1880. Taschexhekg, Die Flijhe, p. 43.

1895. Baker, Canad. Ent., XXVII, }>. 20.

Tliis is the most highly specialized family of the order. The

reduced condition of the maxilhv, lul)ial i)ali)i, tliiid joint of antenna',

thorax, and coxip are distinctive.

SYNOPSIS OF GENERA.

u. .Maxill;i' without projecting lamina; angle of head i)roduced; metathoracic epiphy-

ses of great size, extending over three abdominal segments; fifth tarsal joint

without lateral heavy spines, and rest of legs almost spineless.

Sarcopsylla (p. 374).

«((. Maxilhe with a very short and broad projecting lamina; angle of head not i>ro-

duced; metathoracic epiphyses of medium size, extending over scarcely two

abdominal segments; fifth tarsal joint normally armed, as are also the otiier

joints of the legs XcMopsi/Ua (p. 374).
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Genus SARCOPSYLLAWestwood.

1815. Elnjnchoprion Oken, Naturgesch. f. alle Stilnde, III, p. 402.

1829. Dermatophilus Guerin, Iconograph. d. regne animal. Insects, {i. 12.

1836-40. Sarcopsylla Westwood, Trans. Ent. Soc. Lond., Ill, p. 199.

1862. Sarcojjsylla Kolenati, Horse Soc. Ent. Koss., II, p. 28.

1880. Sarcopmjlla Taschenberg, Die Flohe, p. 44.

1895. >S'aroo;wy?Za Baker, Canad. Ent., XXVII, p. 20.

SARCOPSYLLAPENETRANSLinnaeus.

There seems to be little doubt that as this name has l)een used, it is a

composite species —an aggregate of several distinct forms. All forms

having females with the peculiar habits of the original peoietrans^ have

been previoush^ referred to this species without question and usually

without study. For the proper study of a species in this genus the

student should have especiall}" the male and the free female. The

encysted female is of comparatively little value, and this is especially

true of the material usuall}' preserved in collections in which head,

legs, and thorax are very likely to be torn away in consequence of lack

of care in the removal from the cyst. It is probable that the common
form of the American tropics which attacks the domestic animals and

man is to be regarded as the true jM?ietrans.

But a variety of wild animals which never associate with the domes-

tic, possess similar forms, and the males and free females of these should

bo carefully collected and studied. Westwood notes that Pohl and

Kollar consider the Bicho de Cachorro or dog chigoe distinct from the

Bicho de pic or S. penetrans.

Variously known as Jigger,^' Chique, Chigoe, Tique, Bicho, Pico,

Pique, Sico, Tschike, Nigua, Tunga, Tu Ton, Tungay or Aagrani (see

Taschenberg), S. penetrans (sens, lat.) is a troublesome pest in some

parts of Mexico, West Indies, and Central and South America, as well

as in some tropical regions elsewhere. There is no authentic record

of its occurrence within the borders of the United States, though it

may be expected in Florida and southern Texas. In attacking man it

seems to generally affect the feet, getting under the toe nails and pro-

ducing painful sores which become serious by neglect. A sharp knife

point and an antisepti(*. wash furnish the required treatment.

Genus XESTOPSYLLA, new genus.

Type, Sarcopsylla galUnacen "Westwood.

This form seems so out of place in Sarcops3dla that it is here sepa-

rated as a distinct genus. It differs from ^6'. penetrans very widely in

structure.

" This name is commonly applied in the United States to our very troublesome

red mite.
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XESTOPSYLLAGALLINACEA (Westwood) Baker.

This species wiis first descrilxMl fi-oni Ceylon. I>ut the coimnon hen

lle:i of our Southern Stiites, which was undouhtedly introduced. ui)peiirs

to ))e the same thino-. It is a conuuon pest from Florida to Texa.s.

It was also found in hirge num])ers on horses at Oranoebu !•<;•. Soutli

Cai'olina. Perhaps a near-by hen roost would explain this hitter

occurrence. The collection does not contain specimens from outside

tlie Southern States.

Judoe LaAvrence C. Johnson presents a very full and interesting

account of the habits of this insect." He says it affects not onl}' hens,

but turke^^s, cats, dog-s, cattle, hoi'ses, and children. He also gives

the tirst hicid account of the exact manner in which encystment takes

place. This matter was formerly dismissed witli the statement that

the insect '' ])urrow^ed into" or " peneti'ated" the skin. Judge John-

son savs that the great irritation i)rodnced by the female fastt^iing

itself at one spot tinall}" produces a surrounding welt or tumefaction

which closes over it, though the inclosure is appareutl}' never wholly

complete.

Family HECTOPSYLLID^, new family.

The genus Hectopsylla is here separated as constituting a group

equivalent in value to the other families. In some respects it is the

most remarkably distinct group of the order.

Genus HECTOPSYLLAFrauenfeld.

1860. Hcctopsi/lla Frauenfeld, Artzungab. d. k. Acad. d. Wiss. Wieti, Xli, p.

462.

1880. Rlii/itdiojjxyUa Haller, Archiv. f. Naturge8i-h. Jalirg., XLA'I, p. 72, pi. iv.

1880. Rliynchopsijlla Tasciienberg, Die Fli'ihe, p. 5(5.

1895. Hectopsri/Ua Baker, Canad. Ent., XXVII, ]>. 21.

If, as Taschenberg indicates, there can be no question as to the

identity of Khynchopsylla and Hectopsylla, then there can also be no

question as to which name we must use.

HECTOPSYLLAPSITTACI Frauenfeld.

This remarkable insect was tirst (lescril)ed from Ceylon as oct-urring

on a parrot {Psltfaciix sp.). Later it was also found on an alcoholic

specimen of a NycfliKninis. One of the two occunvmu^s was prol)abIy

accidental, but which, remains to be determined. Kxcejjt for the

reports of Frauenfeld and of llaller. it has reniainiMl unknown, though

it may not be infrequent on its proper host.

« Proc-. V.ni. Soc. AVasli., I, p. 59.

Proc. N. M. vol. xxvii— 03 25
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Family VERMIPSYLLID^ Wagner.

1889. Vermipsyllidse Wagner, Horse Soc. Ent. Ross., XXIII, No. 1-2, p. 205.

1895. Vermipsi/llidse Bakeu, Canad. Ent., XXVII, p. 22.

This family is characterized especially by the extreme development

of labial palpi.

Genus VERMIPSYLLASchimkewitsch.

1885. YermlpsyUd Schimkewitsch, Zool. Anz., No. 87.

1889. Vermipsylla Wagner, Horte Soc. Ent. Ross., XXIII, No^<. 1-2, p. 205.

1895. Vermipsylla Baker, Canad. Ent., XXVII, p. 22.

Contains but one species {V. alacvrt Schimkewitsch). Found only

on Ungulates in Turkestan.

Family MEGAPSYLLID^ Baker.

1898. MegapsyllklH' Baker, Journ. N. Y. Ent. Soc, IV, p. 53.

Recognizing the remarkable distinctness of the Pulex g'rosslventris

of Weyenberg from an^^ Pulicida^, it was referred to in the Prelimi-

nary Studies as a good species of Sarcop,s7/Ua. Later, a study of

specimens kindly sent by Dr. Berg, of Buenos Ayres, showed this to

be a very erroneous reference, the species really being a much closer

relative of Pulex. As it represented a group equivalent to Vermi-

psyllida?, or Sarcopsyllidse, it was made the type of a new family.

The fifth tarsal joint is very closely inserted into the fourth, and

beneath the apex of that joint, this giving the subconnate appearance

as described. The enormous claws and spines of fore tibia? are dis-

tinctive. In the somewhat reduced maxilhe it resembles the Sarcopsjd-

lidffi, but the female abdomen does not become swollen to the extent

found in the Sarcopsyllidaj or even in the Vermipsyllida?.

Genus MEGAPSYLLABaker.

1898. Meyapmlla Baker, Jouni N. Y. Ent. Soc, IV, p. 53.

Head evenly rounded above in female; uneven and unituberculate

in front in the male. Prothorax in the female with five or seven

remote, short, stout, dark-brown teeth; in the male unarmed. Fore

tibiie very small and short, but swollen. Maxillae small, extending

only to one-half of second joint of maxillary palpi. Labial palpi

5-jointeci.

MEGAPSYLLAGROSSIVENTRIS (Weyenberg) Baker.

Lives on Zaedyus iiiinutus in Argentina. One of the largest (male,

2.5-3.25 mm.; gravid female, 6-6.5 mm.) and most distinctly marked

of the known fleas.
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Fiimily PrLK^ID.E Stephens.

1829. Pulicidx Stephens, Syst. Cat. liritiah In.sects.

1880. PuUcidiv Taschenbkrc, Die Fli)he, p. 02.

1895. Pulicidx Baker, Canad. Ent., XXVII, p. 20.

As used In' Stephens for the I^ritish species, this is its first applica-

tion to that group of whicli the genus Pulex is the type genus.

TAr,LK OF GKXERA.

a. IMaxilla' hinji triangular, acute at apex.

b. Ab(U)Miiual tergites never with ctenidia.

c. Posterior til)ial 8j)ines in pairs and not in a very dose-set row.

d. Last tarsal joint on all the tarsi with a marginal row of four stout sjiines on

each siile beneath; eyes always large and well developed; hin<l coxal ej)i-

l)hysis narrowing distally into the <'oxa, forming a poorly defined notch

or none; female with ])nt one anteiiygidiai bridle on eacli side.

e. Head without ctenidia Pulex (p. 378).

ec. Head and prothorax»with cteniilia Clenocephalus (p. .384.

)

dd. Last tarsal joint with five pairs of stout spine.s l)eneath, at lea.st on anterior

tarsi; sometimes only four on nnddle or hind tarsi and then eyes

wanting.

e. ]\Iaxillary palpi rarely extending to half or three-fourths of anterior

coxcP; prothorax with a ctcnidium; himl coxal epiphysis forming dis-

tally with the coxa a shallow notch; female with three antepygidial

l)ristles on each side.

/. Head without ctenidia; eyes usually well developed.

Cerutopln/lhis (p. .38.5).

ff. Head witli ctenidia; eyes usually very rudimentary.

Clf)u>j>Itlliahuii.'i (p. 420).

ee. Maxillary j)alpi exceeding anteri(jr coxa'; eyes totally wanting; head

and prothorax without ctenidia; hind coxal epiphysis forming di.^tally

with the coxa a deep notch, subtended outwardly by a jiroduced acute

lind); female with on(> antepygidial bristle on each side.

Anoniiopni/llus (p. 425).

cc. Posterior tibial spines mostly single and in a close-set row; face sloping down
and back from the forehead, thus the whole head more or less c<mical;

eyes wanting.

d. Head of female without a cap-like jtatella in front, but with or without

nearly perpendicular ctenidia on gena"; the normal female with three

or four antepygidial bristles on each side (teunpsi/llus (p. 426).

dd. Head of female with cap-like patella armed with a ctenidium on its

posterior border; gena' with subperpendicular ctenidia; man<Hbles

extremely slender; femak' with but one antepygidial bristle on each

side Slrj>lut)wcircu.'<
( p. 4.30.

)

bh. Abdominal tergites with one or more ctenidia; posterior til)ial spines in

numerous, short, close-set transverse rows on jiosterior border, with about

four spines in each row; female with four antepygidial l)ristles on each

side Ili/slrirhop.'ujUn
(

ji. 432).

aa. Maxilla" clavate or sub(|uadraugular; fa<'e strongly sloping forward and recurved

just above the mouth, wlu-re there are two tooth-like plates on I'ach side;

eyes ab.«ent; pronotum and usually abdomen with ctenidia; confined to

bats Ctralnjisi/llu.i (p. 4.32 ).
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Genus PULEX Linnaeus.

1758. Pulex LiNN^us, Systema Natura*, 10th ed., I, p. 614.

1840. Pulex Westwood, Introd. to Mod. Classif. of Ins., II, Gen. Synoj)., p. 124.

18-57. ? MonopsyUus Kolexati, Wiener En torn. Monats., I, p. 65.

1863. Pulex and Trichopsyllus Kolenati, Horye Soc. Ent. Eoss., II, p. 29.

1898. Pulex Wagner, Horse Soc. Ent. Eoss., XXXI, p. 21.

Though h'r items is the type of this genus, still we have included

three species possessing pronotal ctenidia. In one of these, however,

the number of spines is unusually reduced, showing a transition in

this respect toward irritans-

SYNOPSIS OF AMEEICANSPECIES.

a. Prothorax without ctenidial spines.

h. Abdominal tergites with but one distinct transverse row of liristles, and \\ithout

minute teeth; inner side of hind coxa distally with an obhque row of minute

teeth; vertex without transverse rows of bristles; hind margin of antennal

groove with a few weak hairs.

c. Teeth on inner side of hind coxa numerous" and in an irregular row; labial

palpi apparently 3-jointed; fifth tarsal joint without minute hairs on disk.

d. Labial palpi extending about one-half the length of anterior coxae.

irritans (p. 379).

dd. Labial palpi extending three-fourths the length of anterior coxse or

more dugesii (p. 379).

ce. Teeth on inner side of hind coxae six in number and in a regular row; labial

palj^i as long or longer than the anterior coxae, and apparently 4-jointed;

fifth tarsal joint with minute hairs on disk brasiliensis (p. 379).

bb. Abdominal tergites with two distinct rows of bristles; hind margin of metano-

tum, and tirst, second, and third tergites with small teeth; inner side of hind

coxae without minute teeth; vertex with two transverse rows of bristles; hind

margin of antennal groove with a close-set row of numerous minute teeth.

c. Abdominal tergites -all with a second row of numerous small bristles; hind

margin of antennal groove with about a dozen minute teeth ; maxillary palpi

with second and fourth joints nearly equal and longer than the first, which
is longer than the third ; first three abdominal tergites with minute teeth, the

first with about 11 on each side, the last with about three on each side; hind

tibife with spineson liind margin short and weak and with many short

bristles on the outer side in several longitudinal rows bohlsii (p. 380).

cc. Abdominal tergites without a distinct second row of bristles excepting on first

two, the remainder with but one or two bristles on each side in place of

second row; hind margin of antennal groove with a thick-set row of about

25 minute but well-developed teeth; maxillary palpi with first and third

joints nearly equal and second longer than fourth; first abdominal tergite

only with minute teeth; hind tibi;« with long, strong spines on the hind

margin and about eight stout bristles on the outer side luizii (p. §80)

.

aa. Prothorax with a ctenidium.

b. Pronotal ctenidium with about 9 spines anomalus (p. 381).

bb. Pronotal ctenidium with about 17 spines.

c. Vestiture of spines and bristles rather heavy ; a spine on hind distal angle of

second joint of hind tarsi as long as joints 3 and 4 and three-fourths of 5

together; upper male claspers short and stout, lower claspers shaggy, with

hairs affinis (p. 382)

.

cc. Vestiture comparatively light; a spine on hind distal angle of second joint of

hind tarsi as long as joints 3 and 4 and scarcely one-fourth of 5, together;

upper male claspers long and slender, lower claspers with few hairs.

lynx {i>. 383)

.
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PULEX IRRITANS Linneeus.

riate XI, ri<rs. :!-(i.

This, the oavliost floscribod inoinl)or of tho order, is tho host known
speoios of the worUl next to the cat and do<^ ilea, and aj)])ears to 1)C

nearly cosmopolitan in the M'arnier temperate and in the tropical

regions. It is the specific ilea of human being's, hut it will readily

attack a variety of othei' animals which may happen in its way, as a

transient parasite. Jt is conunon in dwellinj^" houses within its rant^e,

and is also common in other places frequented by human ]»eint>s. like

parks, picnic ^-rounds, and sea beaches. The collection contains speci-

mens from California, (^tieen Charlotte Islands, Texas, and the South-

eastern States. It has been taken fi-om T>/<lrljiJilx rlr(j!)i!.(iii<i (this

form the variety xiimihoix), and Mr. J. O. Snych'i' contrilmtes s])cci-

mens taken on a fox at San Diego, California. Both of these latter

occurrences are to l)e considered as accidental.

PULEX DUGESII Baker.

First descri])ed as a variety of irritcDts^ this form is now given the

rank of a species. The examination of a large series shows the char-

acters to be uniform and thoroughly distinctive. Dr. Duges kindly

sent a second lot from Guanajuato, Mexico, also taken from ('/trjlux

iiiaeroKrnx. This is its only known locality and host. The propor-

tional lengths of hind tarsal joints are about ^I-IS-S-;")-!;"), or nearly

the same as in /rr/tan.s.

PULEX BRASILIENSIS. new species.

Dr. Lutz sends a very distinct form occurring on ^^Ks ratfiin and

Mu^ na)'ve<jteu.'< at Sao Paulo, Urazil.

The abdominal segments each bear but one transverse row of bris-

tles; those on tergites, w\t\\ about fourteen bristles each: those on

sternites, with abtjut eight each. On the inner side of hind coxa there

are only six teeth in a short transverse row. The iiind femora are

provided laterally with a longitudinal row of al)out (>ig"ht well-

developed bristles. The proportional lengths of hind tarsal joints are

about 28-lS-l>-5-ll. Antepygidial spines, one on each side; protho-

rax, with about eight bristles neai- posterior border: mesothorax. with

a))out twelve, and metathorax, with about ft)urteen.

Mandibles an<l labial palpi slender and nearly reaching end of ante-

rior coxa". Labial palpi apparently composed of I j(>int>. Uelow

the eye the gena is somewhat laminately extended on er the antennal

groove. Gena Avith two stout spines, one in front of upper extremity

of eye, the other on lower edge over l)ase of maxilla. Vertex with a

row of live or six siuall bristles on either side along postiM'ior margin.

a stout one at lateral angle, a stout one at midway of antiMinal gioo\ c,

and a small one above this last.
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Stylo in feaiale rather .slender, tapering- clistally, and armed onl}" with

one long- apieal bristle. Substylar flap triangular, obtuse at apex, two

or three l)ristles at apex, and four to six on upper margin. Caudal

margin of eighth segment laterally with about eight to twelve lar^e,

stout spines, just before which are a similar number of smaller ones,

and some distance behind which are two parallel rows of similar but

fewer spines.

In the male the antepj^gidial bristles are elevated on well-developed

tubercles. The upper claspers are small, slender, elliptical, and armed

on outer surface with about six large spines as long as the whole

organ, their bases close together and occupying about a third of the

outer surface.

Length, female 5.5 mm.; male, 3.5 mm. Color, light brown.

Type.—il2X. No. 6895, U.S.N.M.

PULEX BOHLSII Wagner.

Dr. Wagner described this species from a single specimen sent him

b}^ Herr Poppe. It is an American species collected in Paraguay by

Dr. Bohls, but the host is unknown. Wagner presents a drawing of

the whole insect, excepting the legs, and gives a thorough description,

so that it ma}' be I'eadily recognized when rediscovered. The vestiture

is very dense for this section of the genus. The distinctive characters

are given as far as possible in the s3mopsis. Wagner does not describe

the armature on hind margin of antennal groove, so that this character

was taken from his drawing. Neither does he iigure the stylet of the

female, although the individual illustrated was of this sex The pro-

portional lengths of hind tarsal joints are about 29-19-10-5-10.

The median projection of the seventh abdominal tergite is a very

noteworthy character, ))ut slightly foreshadowed in irritans. It is

very distinct in the drawing of hoJdsH, in which, however, it does not

reach beyond one-half the length of eighth tergite.

PULEX LUTZII, new species.

Nearly related to I\ hoJdsU, which it was at lirst taken to be. A
detailed comparison proves it abundantly distinct according to the

description and iigure of hoJiUii given by Wagner. Dr. Lutz found

this species on Gt'lnon mttata at Stio Paulo in Brazil.

The following characters are noted in addition to those given in the

S3'nopsis.

On all the abdominal tergites there is a median dorsal spine, which

is stouter than the others on these segments. The pro-, meso-, and

metanotum ha\'e two transverse rows of bristles, those of the anterior

rows nuich weaker, the number in each row a])out 11-16. The
metathoracic scale has .two rows of 4 spines each. Only the first and

second alidominal tergites have the second row of smaller bristles,
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the reiiiiiindcr having each but a single row of about 18 bristles.

The st(M-nit«\s have singles rows of 8-10 l)nstlos each. Tlic scMcnth

teroit(> is miMlially i)r()(lucc(l caudad, so that it extends entirely <)\er

the eighth tergite. Antepygidial bristles, 1 on each side, mounted on

distinct tul>ercles.

Labial palpi a1)out ecpialing anterioi' coxa' and apparently six-jointed.

In tiie niaxillary palpi joint 8 is longei" than 1, and 2 is longer than 4.

Head with a very well-developed frontal notch, a very iiiuisual char-

acter for this genus. (lena' with '1 ()])Ii(iue rows of bristles, the upper

of 1 smaller, the lower of 8 nuich larger, in normal positions. Vertex

with the usual row of bristles on hind margin, the lowest large and

long, but the disc with two transverse rows purallel with hind margin,

the tirst of about 12, the second of about If! bristles. The armature

of hind margin of antennal groove is very distinctive.

Hind coxa' without miiuite teeth on inner surface. The ])rop<)r-

tional lengths of hind tarsal joints are about 20-16-10-5-17.

The male has the lateral portion of the ninth tergite large and coni-

cal in outline and armed at the tip with three stout close-set spines.

The upper claspers are long, slender, slightlv enlarged toward the

tip and there obliquely truncate backward where it is also arminl with

one longer, stouter, and several shorter weaker bristles.

Abdomen of female very bristly; posteriorly the l)ristles are stout

and thick set, far more numerous than figured for huhlsH, the outlines

of tenth tergite and hind margin of eighth being obscui'cd by the

luimerous bristles. The style is almost perfectly cylindrical, rather

stout and armed onh' with one stout spine at tip.

Length, male, h.b mm.; female, tl nun.; color, very dai'k brown.

Tt/jM.— Cut. No. BS'.tC, l\S.N.M.

PULEX ANOMALUS,new species.

'Plate X, figs. ]-ti.

In 1899 I collected at Arboles, in southein Colorado, two specimens

of a remarkable tlea on a large gray-brown s})ermo])hile frequent in

that region. It is in many respects congeneric with //v'/A///.n. but it

possesses a strong pronotal ctenidium of about nine spines.

The abdominal segments each ])ossess but a single transvers*' row of

bristles, eleven or twelve bristles in each row on the tergites, four or

six in each on the abdominal sternites. The tergites are' api)arently

without mimite teeth. On the thorax the lateral spines are consider-

ably the strongest. There are two antepygidial spines of medium si/e,

one on each side.

The head is normal in the female, but in the male is tlatteniHl and

thickened on to]) after the manner of (rn>/o/>/i////>/s. The frontal

notch is conq)letely al)sent. 'i'he gena possesses but two large heavy

spines, one in fi-ont of the medium sized eye. the othei- near lower
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margin over the maxilla. The vertex possesses the usual row {ten to

twelve in this case) of bristles near hind margin, but they are gradu-

ally enlarged from above to the ver}' large one at lower angle. Disc

of vertex with two medium-sized spines back of middle of antennal

grooves, one below and posterior to the other. Gena below eye not

laminatel}" projecting over antennal groove. Bristles on second joint

of antenna? considerablv exceeding third joint. In both sexes the

antennal groove is connected b}' a chitinous thickening with the upper

margin of the head. Hind margin of antennal groove with only two

small bristles l)elow. Mandibles reaching scarcely half of anterior

coxj^?. Maxilhe short, but long acuminate at apex.

Fore coxw with comparatively few rather large spines. On inner

side of hind eoxa there is an oblique row of ten to twelve minute

teeth. Hind femora with a row of six to eight bristles on the side.

One of the apical spines on joint 2 of hind tarsi is longer than joints

3 and 4 together. The proportional lengths of hind tarsal joints are

about 150-16-8-5-13. Eighth abdominal segment in both male and

female laterally with two stout spines on each side. In the female

the eighth tergite is clothed on hind margin laterally with muuerous

spines and bristles. The tenth tergite has two long apical spines and

back of this several shorter. The style is very short and thick,

somewhat narrowed apically, with one stout apical spine and two

smaller spines back of apex beneath.

In the male the lateral portion of the ninth tergite is a large sclerite,

rounded only a])ove, with a stout tooth at posterior upper angle and

numerous bristles along the upper margin. The upper claspers are

of an elongate inverted plowshare shape, with the point dissected

cephalad and with a few weak hairs on posterior border.

Length of male 1.5 mm., female 2.5 mm. Color, very dark reddish

brown.

Tyj)e.—C^t. No. 6897, U.S.N.M.

PULEX AFFINIS, new species.

Prof. A. B. Cordley collected on a small Lepus, near the Grand
Canyon in Arizona, two perfectly distinct species of fleas, one a Pulex^

the other a Otenoce2>halus, both represented by males and females.

However, (7/«c?'a//.S' represents a general type like avium^fasciatus^ etc.,

from which in late years many perfectly distinct forms have been

separated. So it becomes necessary to give this the standing of a sep-

arate species. So very little is known of the fleas living on rabbits

and hares in America, especially in northern North America, that

nothing further can be said at present than that this is a relative of

glacial i'f.

The pronotal ctenidium contains 16 to 18 spines. Abdominal seg-

ments, each with but one transverse row of bristles, about 14 in each
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row oil most ol" {\\v termites. 4 on most of th<> stcniitcs. Aiit<'i)v-

o-i(liiil bristlos two, uiid of medium size. Metathorucic (epiphysis with

two rows of six or seven l)ristle.s each. Thoracie segments with sin-

gles rows of al)out twelv<^ l)ristles each, the hristhvs strongest laterally

Head of female broadly rounded from oceiput to mouth in female,

llatten(Ml above somewhat in mal(\ (lena without a lamina extending

over antennal groove, l)ut arnuHl with two spines, one front of the mid-

dle of the large eye, the otluM- on lower mai'gin of head over maxilla.

Vertex with the usual l>ristles and spine on hind border and two spines

on disc back of antennal grooxe. Hind margin of ant<'nnal groove

with a f(nv minute hairs below, ^hmdibles extending t»> thi-ee- fourths

liMigth ol" anterior coxa'.

Fore coxa* normally clothed, fore femora with a luuiiber of scatter-

ing bristles on side, middle femora with scarcely any, hind femora

with a lateral row of about six large bristles. Hind coxa with an

ol»li(jue row of al>outten I'athei- stout l)ut minute teeth on inside. The
hind legs are large, unusually stout, and heavil}' spined. One of the

apical spines on second joint reaches nearly to end of fifth joint. Pro-

l)ortionaI lengths of tarsal joints are al)out 25-10-0-5-16.

In the female the eighth abdominal segment has a lateral row of

about live stout spines, the hind margin of this segment being plenti-

fully clothed with long and short spines. Tenth tergite with a few long

l»ristles. Style about twice as long as wide at base, nai'rowed to the

apex, where there is a long, stout spine, and on the lower side are two

slender bristles.

In the male the lateral portion of the ninth tergite is extended in a

large, round lol)(\ a])out the apical l)order of which are placed six to

eight large, stout spines. Upper claspers about twice longer than

wide, somewhat narrowed to the apex, in which rests a short but \"ery

thick and stout black tooth. The lower (daspers large triangular,

extend(>d fan-like, apical and lower mai'gins bristly on ujjpei- jtortion

of apical border, with a short, stout, detlexed spine.

Length, male, 2 mm.; female, 2.5 mm. Color, clear brown.

Type.— Cat. No. C.89S, U.S.N.M.

PULEX LYNX, new species,

riate X, ligi^. 7-11, and Plate XI, figs. 1-2.

Prof. J. M. Aldrich sends from Moscow, Idaho, a large series of a

tlea closely related to (ijfiiils but taken on lynx {Li/»-i' raiuidena '-<).

In general, the Aestiture and proportions are \oy\ close to those of

afinls.^ but this species is more delicately constructed in both respects.

The toothed upper male clasper is about four times as bioad as long

instead of only twice, and the lateral lobe of the ninth tergite is mucii

narrower than in <ijfi)ilK. Tlu* lower (dasp(>rs are not >o shai-])Iy ti-ian-

gular and have far fewer bristles.
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It seems soniethino- of an iinoiiialy to tind two species so elosel}'^

related on such ditferent hosts. If but one or a few specimens had

been found on the lynx, I should have considered the occurrence acci-

dental and surmised that these specimens were originally from some

rabbit, ])ut Professor Aldrich took a large series. Much more collect-

ing- will be necessar}' to throw any definite light on the matter.

Ti/pe.—Cat No. 6899, U.S.N.M.

Genus CTENOCEPHALUSKolenati.

1859. Ctenocephalus Kolenati, Fauna V. Altvaters, j). 65.

1863. Clenocephalus KohEtiTi, Horse See. Ent. Ross., II, p. 44.

The species grouped under this heading are essentiall}" Pulex with

ctenidia on the gena?. The presence of the ctenidium on the head

may, perhaps, be an artificial character, but it is at least a definite one.

That the grouping is an artificial one there is no question. The new
anornalus must go into Pulex, but it is more closely related in many
ways to sinij)le,r and inpequalis^ also rabbit fleas. Every lot of new
species alters one's ideas of the relationships. Weknow, as j'et, but

a lamentably small proportion of existing species. 1 would not care

to attempt a recasting of these groups on such very fragmentary data,

especially when this present arrangement can be well employed for

the time being.

SYNOPSIS OF SPECIES.

a. Spines of head ctenidia in longitudinal rows on lower margins of gense; head not

tuberculate in front canls (p. 384).

aa. Spines of head ctenidia in o])lique rows on hind margins of gente; head tubercu-

late in front.

h. Mandibles reaching three-fourths of anterior (!ox;e; head ctenidia in male with

eight spines on each side simplex (p. 385).

hh. Mandibles slightly exceeding anterior cox*; head ctenidia in male with four

or five spines on each side bncqualis (p. 385).

CTENOCEPHALUSCANIS Curtis.

The common cat and dog flea is probably the most widely distrib-

uted mend)er of the order, occurring practically wherever cats and

dogs occur. Dr. Lutz sends specimens from Brazil. It seems to be

a normal and abundant parasite of cats and dogs, but has been found

on a variet}' of other animals. It occurs commoid}' as a transient

guest on almost all of the domesticated, semidomesticated, or caged

animals, and will bite human Ijeings whenever opportunity offers.

Many reported cases of infestation of houses have been found to be

due to this species, rather than to Pulex irrltans. The case of a lot

of fleas collected by Mr. Snyder from a fox at San Diego, California,

offers a peculiar instance of unusual occurrence. A part of this lot

proved to be Pulex irritans and the rest this species.
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Taschenbcrf*- used the liitor niiiuo aerratlirps^ of (i(M-Viiis. :iiid I at

lirst followed him in thi.s us in other inatter.s, thougli the (H-dinary

rules of zoological nomenelatiire do not permit of its use.

I believed most heartily in Mr. Rothschild's much-needed setrreo-ji-

tion of the composite species avlurn^ but his similar attempt in the

case of ca7its and fells can not. it seems to me, possibly stand. He
himself says that any constant distinctive character is lackinj^- in the

females. The diU'ercnce in the males which he indicates would be \ er}'

slight at best; they relate principally to the mmiber and arrangement

of the ])ristles on the di.scs of the male claspers. In America this is

certainly widely variable. It can only ])e said that if his definition of

these two species must be accepted, then a number more should be

described from dogs and cats in this country, and, as in the first two,

so the females of all would be practically indistinguishable.

CTENOCEPHALUSSIMPLEX Baker.

This form, originally described as a variety of InaequaUs^ is a dis-

tinct species. It occurs on Lcpux in Michigan.

CTENOCEPHALUSINi^QUALIS Baker.

This was originally described from part of the material obtained b}"

Prof. A. B. Cordly on Lepua near the Grand Canyon, in Arizona.

Afterwards 1 collected the same thing on a Lepm at Arboles, Colo-

rado, and Professor Aldrich sent me specimens from Moscow, Idaho.

Genus CERATOPHYLLUS Curtis.

1882. Ceratop}ni/lut< Curtis, British Entoinol()<fy, IX, No. 147.

1898. ('mttophyllK.s Wagner, Hor* Soc. Ent. Ro.ss., XXXI, p. 557.

This is the largest genus in the order, containing many nearly

related and very puzzling forms. Most of the species are very closely

confined to their especial hosts, and none are cosmopolitan. C. g<iJ-

lifice, or some of the European species affecting house rats or house

mice, would be the most lik(dy to become so. Wehave no ri'cord as

yet of the occurrence of any of these in America, though it is almost

impossible that they should not have ])een ])i-ought here. The fact is

that no systematic attempt has l)een made to collect them. This is

nuich to be regretted, and it is hoped that opportunity will soon

otler to supply the necessary data.

In his very proper rehabilitation of this geiuis. Di-. Wagn(>r uses

the an-angement of the spines on the under side of tlu" tiftli tarsal

joint as a distincti\e character of special im])ortance. It has l)een

impossible for nu' to apply this to the many .Vmerican sj)eci«>s. As

defined by him, these spines in (Jei'atojtlnillns are (onlined to '1 rows

of 5 each on either margin, in Ctenophtliuhinis the first pair being
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dislocated toward the median line and directed straight backward.

Some of our species {Idahoensis, canadensis^ petlolatus^ arizonensis^

hrunei'i, arctomys, taherculatiis, and hirsutus) are t3'pical CeratophyUus

as defined by Wagner. Some were found which, \\k.&j[)roxirm(s, had

the first pair of spines only slightly dislocated and bent inward, and it

was puzzling indeed to find that lucidus and charlottensls were t^^pical

Ctenophthalm'us on the fore legs, while the former was a genuine

CeratophyUus on the hind legs and the latter a Pulex! Then occurred

the peculiar aberrant perpinnatus with a middle pair of the spines

dislocated -toward the center.

After all this I was prepared for the group of certainly Ceratophyl-

lus species, which ha^ the first pair of spines dislocated, as in lahiatus^

keeni, pseudarctomys, calif o7'nicus, ciliatus, wagneri, ignotus, divisiis,

coloradensis, oculatus, wicJihaml, and sexdentatns^ all of which are cer-

tainh^ to be regarded as more clearly congeneric with the type of Cera-

tophyUus rather than with that of CtenopJithxxlin us. For the time being

there was but the one recourse of falling back upon the artificial (?)

character of the presence or absence of a genal ctenidium, and so far as

my studies have progressed it is the sole means by which I can sepa-

rate these numerous species into two more or less homogeneous groups

about the original t} pes. The onh' alternative would seem to be the

establishment of numerous genera, which will eventuall}" have to be

done, but which would seem to be unwise in the present very frag-

mentary condition of our knowledge of the existing species of the

world.

All of the species of CeratopliyUus, so far as I have examined them,

have on the inferior disk of the fifth tarsal joint numerous very min-

ute hairs, and between the hind coxa and its epiphysis distally there is

always formed a more or less deeply excavated emargination. In

some other genera there are wide departures from these conditions

though their uniformity has yet to be tested for all the species.

SYNOPSIS OF AMERICANSPECIES.

a. Hind coxte with one or more rows of minute teeth on inside distally.

h. Eyes well developed; teeth on inside of hind coxae in several rows.

c. Pronotal ctenidium of 40 spines vndtispinosus (p. 389)

.

cc. Pronotal ctenidium of 24 spines dentatiis (p. 390)

.

bb. Eyes rudimentary; teeth on inside of hind cox« in one row; pronotal ctenidium

of 14 spines charlottensis
(

p. 390)

.

««. Hind coxae without minute teeth on inside.

b. Fifth tarsal joint with the middle pair of lateral spines dislocated toward median

line and replaced by two supernumerary spines; pronotal ctenidium of 36

spines }>erpinnntug (p. 391 ).

bb. Fifth tarsal joint never with middle pair of spines dislocated; pronotal cteni-

dium of 26 spines or less,

c. Males without a strongly developed style projecting over pygidium; size

medium to small; eyes usually present.
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d Hind tarsal joint I about equalling II and III together, rarely little more;

never with a spine on apex of joint I of hind tarsi which exceeds jonit II;

head always with a distinct notch on the front.

e. Abdoniinai tergites with \\ distinctly marked rows of unusually numerous

bristles; labial palpi nearly equalling anterior femora.

f Frontal notch so reduced as to be almost absent; pronotal ctenidium
'

„f t went v-f« .ur spines ahskemi.«
( p. 'm )

.

(/•. Frontal notch very distinct; pronotal c'tcnidivim of eighteen to twenty

spines.

g Frontal notch normal; antepygidial bristles, two on each side and ot

about equal length hirmlus (p. 392).

gg Frontal notch with the upper lip in the form of a strong tubercle;

antepygidial bristles 3 on each side, the inner quite small, the

middie^ largest tubercidatus (p. 393)

ee Abdominal tergites each with two normal transverse rows of bristles.

/. Hind tarsal joint II with apical spine scarcely exceeding joint III or

shorter.
.

n Lateral spines on last joint of hind tarsi with hrst pair distm<-tly

dislocated toward median line, not merely bent inward, and

always so on middle and fore tarsi.

h. Abdominal sternites with always more than two bristles on each

side on at least five segments.

i. Hind femora with a longitudinal row on side of a number of

bristles; pronotal ctenidium of eighteen spines.

j. First joint in middle tarsi distinctly longer than second or

fiftli; female stvle with a single very minute bristle on upper

gj^g
' _" nilifornicus (p. 395)

jj. First joint in middle tarsi about equal in length to second,

and also to fifth.

k. Labial palpi scarcely equalling anterior coxie.

ocidatiis (p. 39b).

kh Labial palpi slightly exceeding anterior coxa?.

cihatus (p. 39/).

a. Hind femora without a longitudinal row of bristles on side,

though one or two may occur there.

j Pronotal ctenidium of twenty-four to twenty-six spines.

k Upper clasper of male with one black tooth at upper and

one at lower end psnukirrtomys (p 399)

kk. Upper clasper of male with two black teeth at middle of

hindn.argin iW (p 400).

jj. Pronotal ctenidium of sixteen to eighteen spines; labial palpi

eciualing or shorter than anterior coxa\

k Fifth joint of middle tarsi much less than twice length of

fourtb, the second longer than fifth, and the first litt e

longer than third leucopns {p. m

.

kk Fifth joint of middle tarsi always twice fourth in length or

more, and other proportions different from above.

I Labial palpi abnormally slender labUdus (p. 401.)

II. Labial palpi normally stout.

m. Upper male daspers each witli four black teetli
^^

inckhuiiii (p. 40.-.).

mn,. Upper male clasp.MS .a.!, with six black teeth.

hh. Abdominal sternites with but two bristles on each ^^'^^^^
claspers of male each with three stout bhuk t.-eth on expande^l

middle portion of hind margin ««9»vn (p. 40o).
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.'/,'/ i~^pines on last joint of hind tarsi in two rows on lateral margins,

])ut with first pair slightly bent inward; labial palpi equaling or a

little exceeding fore coxfe.

h. Disk of vertex back of antennal groove with six stout bristles.

iii^io (p. 406).

hh. Disk of vertex back of antennal groove with but one to three

stout bristles.

i. Pronotal ctenidiuni of twenty spines.

j. Joint III of hind tarsi with but two sets of spines on either

margin canadensis
(

p. 407 )

.

jj. Joint III of hind tarsi with three sets of spines on either

margin risoH (\). 408 )

.

ii Pronotal ctenidium of sixteen spines lucidns (p. 410).

ff. Hind tarsal joint II with an apical spine exceeding joints III and IV

together; hind femur with a row of minute bristles on side.

g. Eyes well developed; spines on fifth tarsal joint confined to two rows

on lateral margins, though the first pair may be slightly bent inward.

/(. Lal)ial palpi nearly equaling anterior femora.

). Gena below eye obtusely pointed posteriorily; length, female

2.75, male 1.75 montanus (p. 411).

(/. Gena below eye sul)truncate posteriorily; length, female 3.75,

male 2.75 arctomys (p. 411).

hh. Labial palpi equaling or a little exceeding anterior trochanters.

i. First pair of spines on last tarsal joint slightly bent in-

ward proximus (p. 412).

a First pair of spines on last tar.sal joint curved outward, same as

others.

j. Upper male claspers at upper extremity obliquely truncate

toward body. The hind margin with one long and several

short bristles hruneri (p. 413)

.

jj. Upper male claspers obliquely truncate away from body or

narrowed to a point above; hind margin with four long and

several short bristles.

k. Genre broadly truncate posteriorly below eye; upper male

claspers distally gradually narrowed to a point.

idaJioeyisis (p. 413.)

kk. Gena? pointed posteriorly below eye; upper male claspers

ol)liquely truncate away from body.

/. End of male abdomen with comparatively few long

bristles arizonensls (p. 415 )

.

II. End of male abdomen with a thick l)rush of long bristles

on eighth segment petiolatns (p. 415).

gg. Eyes rudimentary; first pair of spines on last tarsal joint dislocated

toward median line.

/(. Labal i^alpi not equaling anterior coxa? ignotus (p. 416).

/(//. Lal)al palpi exceeding anterior trochanters dicisus (p. 416).

dd. Hind tarsal joint I equaling II, III, and V together.

e. A spine on apex of hind tarsal joint I much longer than joint II; front

without the usual minute notch coloradensls (p. 417).

ee. Spines on apex of hind tarsal joint I much shorter than II; front with

the usual notch eremicus (p. 417)

.

cc. Males with a stout style projecting from seventh tergite over at least one-

third length of pygidium; size enormous; eyes absent sfijlosus (p. 418).
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CERATOPHYLLUSMULTISPINOSUS Baker.

Plate XII, lifiH. 1-5.

Thisflca, from Lep^isforidcmti^ maUvrii.s at Raloig-h, North Carolina,

well illustrates some of m}' remarks under the genus. By all the

characters which have been used to define the genus this species is a

Cera to phy II us., yet I have no hesitation in saying that its strongest

affinities are with the other rabbit Heas, (jlae/'a/ix, ajfinis^ inxquaUs., and

ft'oriple.v. The heavy posterior legs, the numerous minute teeth on

inside of hind coxte and the general hal)itus of the whole insect prove

this unmistakably. But the last tarsal joint has five equal spines on

either margin, and the prothorax only, possesses a ctenidium, which is

unusually well developed. The original description is so incomplete

that the species is here redescribed.

The single type specimen is a male, Avith head flattened above and

thickened, and with a distinct frontal notch. The eye is large, rather

low down, and not fully pigmented except around the margin. (Jena

with two oblique rows of spines, the upper of about six smaller, the

lower of three nuich larger spines, the first of the latter being above

and in front of the eye. Gena below eye posteriorly acute. First

joint of antenna with numerous small ])ristles near the upper extrem-

ity, the second bearing about six heavy bristles, which are not as long

as third joint. The antennal groove is connected Avith upper margin

of head ])y a chitinous thickening. Hind margin of antennal groove

sharply prominent l)elow, Avhere there are numerous small l)ristles on

the margin; above this the margin is not clearly defined and the min-

ute bristles are scattered. Hind margin of vertex, with the usual

marginal row of about sixteen bristles, and there are two stout uiuMjual

spines at each loAver angle. -Just behind middle of antennal groove

there are two small and one large spin(\ Mandibles about ecjualing

fore coxa'. The pronotum has two rows of few weak bristles on disk,

and on hind margin a row of about forty rather short and slender

ctenidial spines, and a long stout spine at extreme lateral angle. The

meso- and metanotum have a row of a])out ll-K) larger l)ristles l)ehind

and three or four rather irreguhu" rows of numerous minute bristles

on disk. Metathoracic scale with three spines near anterior ))order,

an irregular row of six stouter ones across middle and oiu' near hind

margin. Abdominal tergitcs with one transverse row of about twenty-

four large bristles and about two rows each of nunuTous niiiuite bris-

tles, though these latter are very irregularly i)laced. There are also

two minute median l)lack teeth on first seven tergitcs. and lateral teeth

as follows: two on each side of first tAVo segments, and one on each

side of next five. On each side there are two antepygidial bristles,

one of Avhich exceeds tenth segment and is twice the length of the

other. The tenth teririte is covered with a bnisliv mass of bristles,
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and the lateral portion.s of the ninth with about a dozen .stout bristles.

Middle alxlominal sternites each with a transverse row of six to eight

bristles.

The hind tibiae are stout and heavih" bristled. Second joint of hind

tarsi with one apical spine about equaling joint III. Hind femora

with several bristles on lower margin proximally, three on lower

margin distall}", but only two minute bristles on side. Hind cox^e

unusually heavily clothed with stiff bristles on outside anterior half;

inside and below are several close-set irregular rows of numerous

minute teeth.

Upper claspers nearly quadrangular, attached by one corner, the

hind margin with a few weak hairs.

Length, 3.. 5 mm. Color, clear brown.

CERATOPHYLLUSDENTATUS, new species.

The single male specimen of this species in the collection was sent

from Moscow, Idaho, by Prof. J. M. Aldrich, who found it on Lynx
cmiadensis, associated with considerable numbers of another species.

I regard this occurrence as purely accidental, and should not be sur-

prised to learn eventuall}^ that its proper host was some species of

Zepus, as its real affinities are with /nultispinosus and the other rabbit

fleas.

This species is a ver}^ near relative of //lultisphio.sui^, with distinguish-

ing characters as follows: The pronotal ctenidium consists of about 26

close-set spines. The mandibles extend to about four-fifths the length

of anterior coxa?. On each side of the vertex there are more than 3

spines. The black teeth on the abdominal tergites occur in pairs, one

pair on each side near the dorsal line. The male claspers are twice

longer than wide, narrowed on apical half below to a truncate apex;

the margin with a number of scattering bi-istles and minute, weak

hairs. One of the apical spines on joint II of hind tarsi is nearly as

long as joints III and IV together. The minute teeth on inside of hind

coxffi are even more numerous than in multlspmosus.

Length, 3.5 mm. Color, rich brown.

Ti/2)e.^Q^t. No. 6900, U.S.N.M.

CERATOPHYLLUSCHARLOTTENSISBaker.

mate XIJ, tigs. 6-10.

The Rev. J. H. Keen found this species in a mouse nest at Masset,

Queen Charlotte Islands, and I described it as a Typhlopsylla on

account of the I'educed eyes. It possesses several remarkable charac-

ters not mentioned in the meager original description. It has the

typical form of body of a Ceratoph3'llus. The spines of last tarsal

joint on fore and middle legs are arranged as in Ctenopldludinm^ thosa
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on hindloofs us in Pxtlex. One of the most sugjrestive characters is the

reduced oroup of teetli on inside of liind coxjo, composed of about

eight teeth in one nearly even row. It is the only species of the true

Ceratophyllus form in which I have seen these teeth. It should 1)0

noted tluit the second and third abdominal tergites possess four minute

teeth each, and the fourth and fifth two each. There are three ante-

pygidial spines on each side, one long one between two shorter.

The end of the female alxlomen possesses comparati\ely few bristles.

The style is twice h)nger than wide at base, gradually narrowed to the

tip, where there is a long spine just before which on the upper margin

is a minute bristle. The substylar flap has a few longer bristles at end

and a few shorter on lower margin. Laterallv the eighth tergite

bears three long spines and a few bristles. Length, 2.5 mm. Color,

pale brown. Only females are known.

CERATOPHYLLUSPERPINNATUS, new species.

Plate XIII, figs. 1-6.

From the Queen Charlotte Islands the liev. rl. H. Keen also sends a

flea of remarka))le aspect, but of which he does not give the host. It

possesses one espct-ially salient character not recorded for any other

species of the order. The last tarsal joint has the middle pair of spines

dislocated toward the median line, but these are replaced toward the

outside by a supernumerary pair, making six pairs of the ordinarj'

spines on the underside of the last tarsal joint on all the legs.

The single specimen is a male. The head is rather rounded and

bulging in front, with a sharpl}' defined frontal notch, though flattened

and thickened on top after the usual manner. The e3'e is large and

nearly circular. The gena is provided with three oblique rows of

bristles, the upper row of about 8 small, short bristles, the second

with four larger, and the lower with three long and stout bristles.

The antemial groove extends nearly to the upper margin of the head,

with which it is connected by a chitinous thickening. The bristles on

second antennal joint are small and few, and much shorter than third

joint. The hind margin of antennal groove is lined with minute scat-

tering hairs. On the hind margin of the head occurs the usual row

of about 14 bristles, those at the lower angles large and long. Tlic

disk of the vertex has two obliciue rows of bristles on eith(>r side near

the upper margin of the head, the upper row with about 4, the lower

with about bristles, all becoming smaller backward. The mandibles

extend to a little more than two-thirds of anterior coxa\ The first

joint of the maxillary palpi is somewhat longer than the second.

The pronotum is armed with a transverse row of about 1*2 small

bristles on the disk and on the hind margin a ctenidium of about 3(1

rather slender and close-set spines. The mcsoiiotuiu and metanotum

have each a transverse row of al)out 12 bristles and rcplialad of this

- Proc. N. M. vol. xxvii —<>3 20
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on each, several rows of somewhat scattered minute hairs. The meta-

thoracic epiphysis has two rows of rather large bristles, about 3 in

each row.

The abdominal tergites each have a transverse row of 14 to Ifi larger

bristles and a second row of much smaller ones. There is one ante-

pygidial bristle on each side, and these do not e(|ual the tenth tergite.

Most of the middle abdominal sternites have each a single transverse

row of 6 l)ristles.

The genitalia are of the general CeratophyUus type and yet are

quite unique in detail. The lateral portion of the ninth tergite is

lobed above, the lobe as long as wide at base, tip obliquel}" rounded

and provided with a bristle. The rounded portion beneath which the

upper clasper is attached is provided, as is frequently the case, with

two long bristles. The upper claspers are subquadrangular, attached

by the lower inner angle, the upper inner angle somewhat produced

and provided with three minute hairs, the upper angle broadly

rounded, the lower angle considerably swollen and produced and pro-

vided with a large long tooth which is distorted near its tip; the hind

margin is provided with a bristle at top, beloAv this two short spines,

and with two more short spines above the lower tooth.

Hind coxa3 without minute teeth on inside. Hind femur with Init

one minute hair on the side. Spines on apex of second joint of hind

tarsi all shorter than the third joint. Hind tarsal joints with lengths

in following proportions: 20-15-9-5-10.

Length, 3 mm. Color, light brown.

r^i^tf.— Cat. No. (3901, U.S.N.M.

CERATOPHYLLUSHIRSUTUS Baker.

Plate XVII, figs. 1-4.

The j^rairie-dog flea, not uncommon in Colorado at least, is a very

conspicuous species by reason of the great length of the labial palpi

and inclosed organs, and the very heavy bristling of the abdomen,

though the l)ristling of other parts is normal. Only females are

represented in the collection.

The upper margin of the head slopes very stronglv from base to

mouth, the distinct frontal notch being very low down. The e>^e is

ver}^ small in proportion to size of head. Just above the eye are a

few minute hairs. The gena bears three heavy bristles below, the

inner above and slightly in front of eye, the outer on lower margin;

above these are two bristles, one larger on lower margin and one small

one in center of gena. The gena below the qjq is subtruncate pos-

teriorly. The antennal groove is unusually broad for its length, ex-

tending to two-thirds the height of the head; the hind margin is

provided with numerous small hairs. The numerous bristles on second

antennal joint considerably exceed third joint. The usual bristles
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occur on hind margin of head, though but a single rather stout l)ristle

occurs on disk of vertex back of antennal groove. The labial palpi

nearly equal the anterior femora. The maxillae are unusually slender.

The prothoracic ctenidium contains a])out twenj^ spines. The
nietanotum and first three alxlominal tergites have four minute hut

stout dark-colored teeth on hind margins. The abdominal tergites

are provided with very numerous bristles in several rows, the prin-

cipal rows with about 20 to 24 bristles each, Antepygidial spines,

two on each side and of al)out equal length. Abdominal sternites

third to sixth inclusive, each with a row of about 12 larger bristles

and several smaller back of these; the seventh and eighth sternites

with numerous ])ristles in several somewhat scattered rows. Style

rather stout, with one long bristle at tip and with others nearly as

heavy along the sides. Substylar flap nearl}^ hidden in bristles.

The hind coxa without minute teeth inside. Hind femui- witli a

straight row of about ten minute bristles on side. 1'here are 2

apical spines on joint II of hind tarsi, which nearly equal joints iii and

iv together. The spines on the last tarsal joints occur in the typical

Ceratophjdlus order. Lengths of hind tarsal joints in the proportions

of 21-12.5-8.5-5-9.

Length, 2-3 mm. Color, light ])rown.

CERATOPHYLLUSTUBERCULATUS,new species.

riateXIlI, figs. 7-9.

Professor Aldrich has collected from CUellus cohnnhlanKx 'At Mos-

cow, Idaho, a species which is closel}" related to hit'siitu.s^ but which,

however, shows striking specific difi'erences. There are but two

speciuKnis —fortunatel}" male and female.

Female: The head has the same strongly sloping upper margin as in

hirsutus, but the upper lip of the frontal notch projects as a conspic-

uous tubercle. The gena bears the usual three heav}'" bristles below,

with a small one between the first two, but the upper row is repre-

sented by onl}^ one, and that on the lower margin. Just above the

eye are a number of minute hairs. This species also has the hind

margin of the antennal groove provided with a number of minute

bristles, and one large bristle occurs on disk of vertex behind middle

of antennal groove. The gena below eye is acute posteriorly. The
dozen close-set ])ristles on second joint of antenna are longer than

third joint. The labial palpi extend to al)oiit thri>e-fourths of anterior

femora.

Thoracic nota with two transverse rows of bristles, the principal

with about 10 good-sized firistles. The prothoracic ctenidium coti-

tains about 18 spines. The abdominal terga have about 1«) to IS large

bristles in the principal row. and with numerous mituite bristles in

two more or less well-defined rows back of these. The niiinite hairs
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which in most Ceratoj>hyUus species occur" in the same row between

the larger l)ristles are here of very unusual size, being nearly half the

size of the large bristles. In most other species they are quite incon-

spicuous.

There arc three antop3'gidial bristles on each side, two quite unequal

large ones and a small one behind and near the median line. The
abdominal sternites are here more heaA'il}' clothed than in an}- species

of the genus known to me, and the numl^er of bristles increases cau-

dad. There are two or three rows to each sternite, the principal row

on the third segment numbering 18 and on the seventh 20. On the

eighth sternite the Ijristles are rather short and scattering.

The style is rather stout with one long apical bristle and several

smaller along the sides. The substylar flap has several long bristles

at tip and a mass of short stout bristles on lower margin.

The hind coxa? lack minute teeth on inside. The hind femur has a

row of about six bristles on the side. One of the apical spines on

joint II of hind tarsus exceeds joints III and IV together. The spines

on fifth tarsal joint occur in the typical Ceratophyllus order. Lengths

of hind tarsal joints in the projjortions of 20-16.5-7.5-5-10.

Length, 2.3 mm.
Male: The male before me is a most extraordinary looking creature,

due to a malformation. The upper margin of head is evidently nor-

mally flattened in this species as usual in CeratophyJlus.^ but in this

specimen is collapsed inward and deeply concave. The upper row of

genal bristles is composed of three members. As in most males, the

third antennal joint is somewhat extended so that the bristles on second

joint are not as long as the third. The genitalia are entirely inclosed

from view in this specimen, within the much extended and posteriorly

truncated eighth segment which has on its surface a number of long,

stout, rather distant bristles. The lateral portion of the ninth tergite

* is not lobed above, but is broadh" rounded. ' Tlie upper claspers are

long, slightl}' curved sickle fashion, acute at tip, and armed on pos-

terior border with about seven bristles.

Length, 2 mm. Color, rather darker l)rown dorsally.

ry^6.— Cat. No. 6902, U.S.N.M.

CERATOPHYLLUSALASKENSIS, new species.

Dr. Kellogg presented mewith some specimens of a species taken by
Mr. McElhaney on Cltellus harroweiuis at Point Barrow, Alaska.

This is the farthest north record for the order in America. This

species is also the largest one known to occur on any spermophile.

Female: Head broadly evenly rounded from occiput to mouth, the

frontal notch almost wanting. Gena with the usual three heavy bristles

below, the upper row represented by one on the margin. The eye is

small compared with size of head, and low down. Gena below eye
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posteriorly truncate. Antennal groove reaching two-thirds the depth

of the head, the hind margin with a number of scattering minute bris-

tles. The hind margin of the head is provided with tlie usual ])ri.stles,

the disk of the vertex with one heavy bristk^ ])eliind middle of antennal

groove. Second joint of antenna with al)out a dozen l)ristles which
extend beyond third joint. I^abial pali)i extending to more than half

of anterior femora.

Thoracic nota each with one row of 10 to 12 large bri.stle.s and one of

smaller. The pronotal ctenidium contains 21 slender spines.

Al)dominal tergites with three di.stinct rows of bristles, the princi-

pal row of 10 to 18 bristles, the minute hairs between these last ver}^

inconspicuous. Antepygidial spines three on each side, two larger

unequal and one smaller near the median line. Abdominal sternites

with three rows of bristles each, th(» far greater number occurring in

the principal row, which has 18 to 20 l)ristles. The eighth tergite

laterally bears numerous rather distant short bristles. Just beneath

the p3"gidium on either side occur five strong bristles.

The style is very thick and swollen, with two long stout bristles on

the apex, and four or live just before the apex. The substylar flap

has several long l)ristles at tip and a luimber of short, stout ones on

lower margin.

Hind coxfc without minute teeth inside. Hind femora with a I'ow of

about 10 minute bristles on the side. One of the apical spines on the

second hind tarsal joint e([uals in length joint III and half of I Y together.

Spines on last tarsal joint of the typical { 'enttophylhix tyi)e. Lengths

of hind tar.sal joints in the proportion 20-13-9-5-10. Length 4 nun.

Male: Head flattened on top as usual. Pronotal ctenidium of 22

spines. Eighth abdominal tergite with a number of heavy l)ristles on

the upper po.sterior portion, in three rows of 1 each, and with the

hind margin incurved. Lateral portion of the ninth tergite with a

broad rounded upper lobe, with two widelv separated k)ng bristles

over the attachment of claspers. Upper daspers more than twice

longer than wide, somew'hat sickle-shaped, but broad and o1)tuse at tip.

the hind margin with a few' weak l)ristles.

Length, 3.25 mm. Color, rich ])rown. darker dorsally.

%A'.—Cat. No. fllioa. r.S.N.M.

CERATOPHYLLUSCALIFORNICUS. new species.

riatf XVII, li-r.-^. .vs.

There is in the collection one female specimen of a tiea coUei'ted at

Mountain View, California, on a field mouse, by Mr. Edward Ehrhorn,

which differs from any other mouse flea yet described.

Head evenly rouiuled from occiput to mouth, the fioutai notch

rather low and inconspicuous. Gena with three stout bristles below,

the upper row represented by two biistles. one smallei- than the other.
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above the eye. Ea'CS nearh^ round and of medium size. Gena below

eye obtusely pointed posteriorly. Hind margin of antennal groove

sharply prominent and with a number of minute hairs. Antennal

groove extending to two-thirds the depth of the head. Bristles on

second antennal joint not extending l)eyond third joint. Behind the

middle of the antennal groove on the disk of the vertex there is one

stout })ristle. The usual bristles occur on hind margin of head. The

labial palpi exceed slightly the anterior trochanters. Pronotum with

a transverse row of about fourteen bristles on disk, and on hind mar-

gin a ctenidiuni of eighteen or twent}^ stout spines. Mesonotum and

metanotum each with two rows of bristles, those in posterior row

larger and fourteen in num))er, the anterior row with numerous

smaller ones. Ilind margin of metanotum with two small teeth on

each side. First three abdominal tergites with one small tooth on each

side. Abdominal tergites each w^th two rows of bristles, the pos-

terior with about fourteen larger, the anterior with fewer smaller

bristles. Antepygidial bristles three on each side, the inner smallest,

the middle longest. Abdominal sternites each with a row of eight or

ten rather stout bristles. Two stout bristles occur on each side just

beneath the pygidium. Lateral portion of eighth tergite w^ith three

or four stout bristles on the hind margin.

Female style rather stout, narrowed to a point, where there is a

long bristle; there is also a bristle on the lower margin, and one very

minute one above. The substylar flap is pointed, possesses several

long, slender bristles at apex, and a number of short, stout bristles on

lower margin.

Hind coxge without minute teeth on inside. Hind femur with a row

of four to five small bristles on the side. Spines on the apex of second

joint of hind tarsus shorter than third joint. First pair of spines on

last joint of hind tarsus somewhat dislocated toward median line.

Lengths of joints of hind tarsi in the proportion 21.5-13.5-8-5-9.

Length, 2.5 nun. Color, pale l)rown.

Type.— Odt. No. 6901:, U.S.N.M.

CERATOPHYLLUSOCULATUS,new species.

Plate XIX, tigs. 10-14.

This species is based on a single male specimen collected on mink

in Washington, District of Columbia, by Mr. A. A. Harsall.

The head is flattened above as usual, the frontal notch very distinct

and rather high. The lower row of genal bristles contains two large

bristles with one small one between them. The superior row" is repre-

sented b}^ four or five bristles extending very obliquely from above

the uppermost bristle on the upper margin of the eye to the upper

fourth of the antennal groove. The antennal groove extends to

the upper margin of the head, and is suddenly, broadened in the



NO. 1301. REVISION OFAMERICANSiPIIONAPf ERA—BAKER. 397

lower fourth. On the middle of hind margin of antennal groove

occur a few minute hairs, while just back of the margin on disk of

vertex stands one stout bristle. The usual bristles occur on hind

margin of head, with a large long one at lower angle on either side.

Labial palpi about equaling anterior coxai. The fourth joint of maxil-

lary palpi is unusually slender.

Fronotum with a transverse row of twelve l)ristl('s and on liiiid

margin a ctenidium of eighteen stout spines. Hind margin of meta-

notum with two small teeth on each side, first and second abdominal

tergites the same, the third' with onl}" one on each side. Abdominal

tergites with two rows of bristles each, the larger bristles, eighteen

in number on each of the middle segments. Middle abdominal ster-

nites with three or four bristles on each sid<\ Antepygidial bristles

three on each side, the middle one of each group very large, the other

two small, though not reduced to hairs. Hind margin of lateral por-

tions of eighth segment with about six stout bristles. Lateral i)ortion

of ninth tergite with a short, thick lobe, which is o))liquely truncate

and bears a hair at tip. The upper clasper is short and thick, almost

crescentiform, with the hind margin rounded and the upper end acutely

angled, but the base is broad; on the upper portion of the hind margin

there are two bristles and two or three hairs.

Hind coxa without minute teeth inside. Hind fenujr with a row of

four or five distant bristles on the side. Apical spines on second joint

of hind tarsi shorter than third joint; first pair of spines on last joint

distinctly dislocated toward median line. Length of middle tarsal

joints in the proportion 12-12-9-5-12.

Length, 2.5 mm. Color, pale brown; middle of dorsum darker.

JVi>6.— Cat. No. 6905, U.S.N.M. '

CERATOPHYLLUSCILIATUS, new species.

Plate XVI, figs. 1-6.

Mr. Ehrhorn also contributes from Mountain View, California, the

male luid female of a species occurring on a chipnumk. It is closol}'

related to callformcus. Unfortunately the male of the latter is

unknown, l)ut the females differ in many characters.

F(Mnale: Head rather strongly rounded from occiput to mouth, the

minute frontal notch rather low down. Lower row of genal l)ristles of

three sul)C(|ual bristles, the upper row of four or five much smaller.

Eyes ovate and low down in head. Antennal groove rather small and

reaching two-thirds the depth of the head. Bristles on second antennal

joint much shorter than third joint. Hind margin of antennal groove

with a few minute hairs, especially near the lower angle. Caudad of the

middle of the antennal groove, on the disc of the vertex, are three

bristles, two small and one large one, the latter situated almost on the

margin of the o-roove. Hind niaruiu of the head with the usual bris-
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ties, the large one at lower angle somewhat raised and with a smaller

one below it. Labial palpi considerabh' exceeding anterior trochanters.

Pronotum with one transverse row of about fourteen bristles on

the disc, the one at each lateral angle large and long; hind margin

with a ctenidium of eighteen stout spines. Meso- and metanotum each

with three rows of l)ristles, the posterior row of twelve to fourteen

larger bristles, those of the second more numerous but smaller, and

the third of fewer and still smaller ones. Hind margin of metanotum

with a small tooth on each side, first tergite with two, second Avith two,

and third with one, on each side. Abdominal tergites each with

twelve to fourteen large bristles in one row, and a less number of

smaller bristles in the second row. Antepygidial bristles three on

each side, the middle one in each group largest. Abdominal sternites

each with two rows of bristles, the posterior of eight to ten larger,

and the anterior with eight to twelve smaller, rather scattered ones.

Beneath the pygidium on either side there is a group of live stout

bristles. The style is rather short and thick, with one long bristle at

apex, one on lower margin, and two on upper margin. The substylar

flap is apicalh' unusually broad, with the usual long bristles at

extreme tip, the lower margin with a group of short, slender, dark-

colored spines.

Hind coxpe without minute teeth on inside. Hind femur with a

longitudinal row of four to five bristles on the side. None of the

apical spines on second joint of hind tarsi exceed joint III. First pair

of spines on last tarsal joint dislocated toward median line, though

not so distinctl}^ so on hind tarsi. Lengths of joints of hind tarsi in

the proportion 23-15-9-5-10.

Length, 2.5 mm. Color, clear brown, darker dorsally.

Male; Head flattered above as usual, the frontal notch much higher

on the front than in the female. Antennal groove reaching upper

margin of head. Antep^'gidial bristles three on each side, but the

outer two in each set aborted. Eighth tergite with two rows of four

to five stout l)ristles on each side near hind margin.

Lateral portion of ninth tergite with a stout thumb-shaped lobe, and

the two usual bristles over insertion of upper claspers. The upper

claspers are long and slender, the upper end suddenly expanded, this

latter portion being acute angled in front and rounded behind, witli

two short, blunt, dark-colored teeth; near base on hind margin is a

stout straight bristle. The slender ventral style has a long and a short

bristle at apex, which stand out nearh' at right angles.

Length, 2.3 mm.
Ty2)e.—i:?it. No. 0906, U.S.N.M.
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CERATOPHYLLUSPSEUDARCTOMYS,new species.

Plate XXIV, licTH. 1-7.

Two females and a male taken from Arctomys monax at Newport,
Herkimer Count} , New York, were sent to me 1)}' Mr. D. B. Yountr.

This species is one of the most uniciue forms in the American fauna,

presenting several characters not before noted in the Siphouaptera.

Female: Head veiy broadly rounded from occiput to mouth. Tliree

bristles in the lower row^ on gena, the middle bristle smaller, and

between this and the outside ones a number of minute hairs in the

same row. Upper genal row entirely lacking, although a munber of

minute hairs occur above the ej-e. £3*0 subelliptical, low in the head

and rather small in proportion. Antennal groove not reaching two-

thirds the depth of the head, the hind margin sharply marked and

with a number of minute hairs scattered along it. Second antennal

joint with four or live bristles which do not extend beyond the third

joint. In the position of the stout bristle usually found ])aclv of the

middle of the antennal groove there is here only a mimite hair.

Hind margin of head w' ith the usual bristles, except that at each loMer

angle there are two stout bristles, the lower shorter than the upper.

Labial palpi reaching to about half the length of anterior trochanters.

Maxilla" unusually blunt.

Pronotum with a row of about fourteen bristles near the hind

margin, which is provided with a ctenidium of about twentj'-six close-

set spines. Meso- and metanotum each with two rows of brliiitles, the

posterior of about twelve larger ones, the anterior of about the same

number of mueh smaller bristles. Metathoracic epiph3'sis with two

longer and three shorter spines.

First and second abdominal tergites with three small teeth on each

side, the third and fourth with two on each side. Abdominal tergites

each with two rows of bristles, the po.sterior of fourteen to sixteen

larger bi-istles, the anterior of fewer smaller ones. Antepygidial

bri.stles three on each side and long and stout, the middle one in each

group largest. Most of the abdominal tergit(^s each with al)out five

unusually stout bristles in one row, and with a second row of one to

three smaller bristles. Immediately beneath pygidium on either side

are two long and two shorter ])ristles. Lower posterior angle of

lateral portion of eighth tergite with four stout bristles and cephalad

of these two others. End of abdomen with eomparatively light

vestiture.

The style is long, lu'coniing slender and slightly curved upward,

with a long bristle at apex and one on lower margin. Substylar flap

slender and with very large l)iistles at apex and .several short, stout

ones on lower maro-in.
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Hind coxa? without minute teeth inside. Hind femur with but a

single minute hair on inside. Apical spines on second joint of hind

tarsi nor extending- beyond third joint. First pair of spines on tifth

joint of hind tarsi strongl}^ dislocated toward the median line. Lengths

of joints of hind tarsi in the proportion 25.5-15-8-5-9.

Length, 3.5 mm. Color, clear brown.

Male: Head flattened on top after the usual manner. Along the

front marghi of antennal groove, above the e3'e, are three or four

small l)ristles. There are a far greater number of minute hairs on

hind margin of antennal groove than in the female.

On the meso- and metanotum and first abdominal segment occurs

an arrangement of bristles which is entirely unique in the whole order.

On the side of meso- and metanotum is a tongue-shaped area, pointed,

backward, and common to the two sclerites. About the margin of this

are the bristles an-anged —especially long and numerous on the upper

margin. On the first abdominal segment is a similarly outlined area

extending backward from metanotum, though much smaller and with

but seven or eight lu'istles about its margin. Antepygidial bristles

three on each side, the outer two in each set well developed, the inner

aborted.

The genitalia are very strongly and uniquely developed. The pos-

terior portion of the abdomen is characterized by numerous long, stout

bristles, gathered into two brush-like lots below, while above, the hind

margin of eighth segment laterally has a row of about twelve of these

long bristles, just behind which are a greater number of small ones.

The lateral portion of ninth tergite has the usual dorsal lol)e, which is

here long and slender; the portion bearing the two bristles just over

insertion of upper claspers is here narrowly produced beyond the

hind margin of the claspers —a very unique arrangement. The upper

claspers are long and slender, the upper and lower posterior angles

strongly roundl^^ produced, and each armed with a stout dark tooth,

the upper one long and bent, the lower short, straight, and accompa-

nied by a short bristle which stands just a))Ove it.

Length, 2.75 mm.
Tyj}6. -Cat. No. 6907, U.S.N.M.

GERATOPHYLLUSKEENI Baker.

Plate XVI, figs. 7-12.

This species was described from specimens taken on Penrmyscus heeni

at Masset, Queen Charlotte Islands, by Rev. J. H. Keen. All of our

records for the Queen Charlotte Islands are due to this gentleman, and

his contributions have been most important ones. Additions and cor-

rections to the original description will be evident in the figures and

synopsis.
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CERATOPHYLLUSLEUCOPUS,new species.

There is a sing-le fenuilo in the collection, taken on ]*r<»injxcus

leucopus at Feterboro, NewYork, l)y Gcrrit S. Miller, jr., Avhich differs

widely from the species found on Peroiuyi^cus in the Southwest,

Head stronoly rounded in from front to mouth, the frontal notch

distinct and accompanied l)y a small chitinous fold. Gena with two
oblitjue rows of bristles; of the h)wer three large bristles the middle

is smallest; tlie upper row contains a])out six small bristles of varying

sizes. A few small hairs occur just above the eye. Gena below the

eye very obtusely ang-led posteriorly. The antennal groove extends

to two-thirds the depth of the head; along its hind margin arc scat-

tered a number of small hairs, largest at the lower angle. The second

antennal joint is provided with a few l)ristles which are shorter than

the third joint. Disk of vertex back of middle of anteiuial groove

provided with one large and two small bristles. Hind margin of head

with the usual l)ristles, except that at the lower angle there are two

stout bristles, the lower of which is the smaller. The labial palpi

reach to about three-fourths the length of anterior coxfe.

Pronotum with a transverse row of about twelve bristles on poste-

rior third and on hind margin a ctenidium of eighteen long, stout

spines. Meso and metanotum each with two rows of bristles, the

posterior with about ten long- ones, the anterior of more numerous

small ones. Metathoracic epiphysis with two large bristles behind, in

front of these four smaller ones, and still in front of these one bristle.

Metanotum and first four abdominal tergites each with a small tooth

on either side.

Middle abdominal tergites with two rows of bristles, twelve to four-

teen larger bristles each on the posterior, fewer and smaller ones on

the anterior segments, Antep3'gidial spines three on each side, the

middle one in each group larg-est, the inner smallest. The middle

abdominal sternites each with a single row of about eight large l)ristles.

Vestiture of end of abdomen not heavy. Beneath the pygidium on

either side are two long ])ristles. Style long' and slender, gradually

nan-owed to the tip, when; there is one long- bristle; on the lower mar-

gin also stands a l)ristle. Substylar flap obtuse, with two long sU^nder

bristles at extremity, the lower margin armed with four or ti\(> short,

stout bristles.

Hind coxa; lacking miiuite teeth inside. Hind fenuir with one or

two small bristles on the side, proximally. Spines on apex of second

joint of hind tarsi all shorter than the third joint. First pair of spines

on last joint of hind tarsi strongly dislocated toward the median line

and pointing straight distad. Lengths of joints of hind tarsi in the

proportions 21-12-7. 5-5-8.

Length, 2 mm. Color, pale brown.

Ti/pe.— Cat. No. 6908, U.S.N.M.
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CERATOPHYLLUSLABIATUS, new species.

Plate XIX, figs. 6-9.

Of several species which Professor Aldrich found on Lynx cana-.

densis at Moscow, Idaho, this is the most puzzling-. It is represented

by only one female. Probably its normal host is not Ly7ix, but some

one of the small rodents inhabiting- that region.

Head rounded, with an unusually even, rather strong-, curve from

occiput to mouth. Frontal notch minute. Gena with the usual lower

row of three stout ])ristles, the middle liristle smaller. The second

row is represented by a single small bristle a])ove upper bristle of

lower row. A few small hairs occur above the rather elliptical eye.

Gena below eye truncated posteriorly. Antennal groove extending

to two-thirds the depth of the head, with a few hairs scattered along

its hind margin, these hairs being longer below. The second joint of

antenna^ has about five bristles which extend beyond the apex of the

third. On the disk of the vertex behind the middle of the antennal

groove occurs one large, stout spine and two far smaller ones. Hind
margin of head with the usual bristles, but at each inferior angle

there are two, the lower of which is smaller. The labial palpi are

very slender and about equal anterior coxte.

Pronotum with two rows of bristles —about twelve on the posterior

third, about eight on the anterior third, and on the hind margin a

ctenidium of about eighteen spines. Meso- and metanotum with two

rows of bristles each, the posterior row having about ten bristles.

Metanotum and first three abdominal tergites each with a small tooth

on either side of hind margin. Metathoracic epiphysis with four

bristles, two large and two small. Abdominal tergites each with two
rows of bristles, the posterior of about fourteen larger ones, the ante-

rior of fewer and smaller bristles. Middle abdominal sternites each

with a row of eight long, strong- bristles. The last few sternites are

provided with second rows of smaller bristles. The antepygidial bris-

tles are ver}^ strong and three in number on either side, the longer

middle one in each group extending- be^^ond the pygidium.

Beneath the pj^gidium on either side stand three bristles in a perpen-

dicular row. The vestiture of the end of the abdomen is rather heavy.

Style somewhat more than twice longer than wdde at base and narrowing

to a point where there is a long apical bristle. Back of apex below is

inserted another smaller bristle. The substylar flap is obtuse, with

two long bristles near the apex and four or five short, stout ones on

the lower margin. The lower lateral portion of the eighth segment
bears a number of normal bristles and also about seven short, stout,

dark-colored bristles which are almost spines, in this latter respect

difi'ering widely from anj^ nearly related species.
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Hind coxae without minute teeth inside. Hind femora with one

minute bristle on the .side, and the h^wer thin margin, which usually

occurs onl}' near apex, is in this case extended to tlie l)as(". Apical

spines on second joint of hind tarsi all shortei- than third joint. First

pair of spines on the fifth tarsal joint strongly dislocated toward middle

and turned straight distad. Length of hind tarsal joints in the i)ro-

Dortion 19-13-8-5-7.

Length, 2.0 mm. Color, clear brown.

Type.—OAt. No. 0909, U.S.N.M.

CERATOPHYLLUSWICKHAMI Baker.

Plate XXVI, lig.s. 1-7.

Later studies have convinced me that the three squirrel tieas which

were described b}^ me in the "Preliminary Studies" are one and the

same. The}^ were separated on characters, the value of which, at that

early stage in the work and without precedent to follow, was impos-

sible to correctly estimate. The above name, having priority over the

others, is the one to be used. This name was originally applied to speci-

mens taken from Sciuwpteras solans at Iowa Citv, Iowa, ])y Mr. H. F.

Wickham. There are now in the collection specimens from fox squir-

rel taken in Indian Territory (W. W. Cooke); from gray squirrel taken

in Santa Cruz Count}^, California (Edward Ehrhorn); from Pnxjne
subis at Wellesle}^, Massachusetts (A. P. Morse —and this occurrence

unquestionably accidental); from Peromyscus at Franconia, New
Hampshire (Mrs. A. T. Slosson), and from Arctomys mo)iax at New-
port, Herkimer County, NewYork (D. B. Young).

A very conspicuous and constant character is found in the armature

of the upper claspers of the male. The four black teeth occurring

there are thoroughly diagnostic. Other details not given in the

original description ma}^ be had from the synopsis and figures.

CERATOPHYLLUSSEXDENTATUS,new species.

Plate XXVI, tigs. 8-14.

A species very close to mickhami^ and yet conspicuously distinct, is

sent from Boulder Creek, California, where it was taken from Neotoma
by Mr. Edw^ard Ehrhorn. Mr. Ehrhorn tells me of finding with this

a species of great size, ])ut I have not seen it.

Female: Upper margin of head rapidh' sloping forwaid from occi-

put, but rather strongly rounded in front. Frontal notch very incon-

spicuous. Lower row of genal bristles consisting of three, the middle

smaller; the upper row of three or four small bristles is ver}' oblicjue

and not extended farther cephalad than above middle bristle of lower

row. Several minute hairs occur a))ove the rather small ovate eye.

Antennal groove extending to two-thirds the depth of the head, the
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prominent hind margin with a very few minute hairs. The second

antennal joint with about seven bristles, which extend beyond the third

joint. Behind the middle of antennal groove there are two small

bristles —the usual large, stout bristle absent. Hind margin of head

with the usual bristles, except that at lower angles there are two stouter

ones, the lower smaller. Labial palpi nearly equaling the anterior

coxpe.

Pronotum with a transverse row of ten or twelve bristles on the pos-

terior third, the hind margin with a ctenidium of about twenty stout

spines. The posterior row of bristles on meso and metanotum of ten

rather long ones, the anterior row of more numerous and smaller ones.

Hind margin of metanotum and first, second, and third abdominal

tergites with a small tooth on either side. Metathoracic epiphj'sis

with two large bristles near the hind margin, two smaller anterior to

these, and two still smaller in front of these last. Middle tergites of

abdomen each with twelve or fourteen larger bristles in the posterior

row, fewer smaller ones in the anterior row. Antepygidia bristles

three on each side, the middle one of each group largest, and reaching

over pygidium, the inner smallest. Middle abdominal sternites each

with a row of a])out eight stout bristles; posteriorly the sternites have

a second row of few bristles. Beneath the pygidium laterally occur

three large bristles. Hind margin of eighth segment laterally with

about six strong bristles around the lower angle.

The style is about two times as long as wide at base, gradually nar-

rowed to the tip, where there is a long bristle; another bristle occurs

on lower margin just back of tip. Substylar flap obtuse at tip, near

which are two long bristles, the lower margin with four or live short,

.stout bristles.

Hind coxa? without minute teeth inside. Hind femora with but

one minute bristle on side. Apical bristles on second joint of hind

tarsi shorter than third joint. First pair of spines on last tarsal

joint strongly dislocated toward median line and directed sti'aight

distad. Lengths of hind tarsal joints in the following proportions;

21.5-12-8.5-5-8.

Length, 2.75 mm. Color, clear brown.

Male: Head flattened above as usual. Front strongly rounded

above. Antennal groove reaching the top of the head. Upper row of

bristles on gena? with about six small ones; the upper three or four on

margin of antennal groove. Hind margin of head with but one large

bristle at lower angle. Antepygidial bristles, two on each side, the

normal inner one being reduced to a hair; the inner bristle in each

group is very long, extending over p3^gidium, the outer about half as

long. Hind margin of eighth segment laterall}" with but two strong

bristles and a few small ones.
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Lateral portion of ninth tergite with tlie loho hiroe and thumb-
shaped, nearly equaling the claspors, and scarcely dilated where stand

the usual two l)ri8tle.s over insertion of claspers. The upper clasper

is a large, subti-iangular stalked sclerite with \\\v inner edge vertica

and the angles rounded. The sloping hind margin is armed with six

short, stout, black teeth, five ])elow on the dilated portion and one

al)ove, where there are also three bristles on the margin. The lower

claspers also each bear a single, stout, black, deflected tooth.

Length, 2.25 nmi.

Type.—C^i. No. 6!)10, U.S.N.M.

CERATOPHYLLUSWAGNERI,new species.

Plate XV, figs. 3-7.

Two specimens of this unusuall}' distinct species were collected Ijy

Professor Aldrich at Moscow, Idaho. Both were males, one coming
from the white-footed mouse {Peroniyscus leucoj)us), and one from the

house mouse. This last is one of very few records for fleas on house

mice or rats in America. But it is entirely different from any

European species occurring on this animal.

The head is flattened above in the usual manner. The front is very

roundly curved to the mouth, the frontal notch very distinct and rather

high on the front. Gena with two oblique rows of bristles, the lower

row of three, with the two outer quite heavj^, the upper row of live

or six considerably smaller. Gena below eye narrowed posteriorly to

an obtuse point. The rather narrow antennal groove, reaching nearly

to the upper margin of the head, with which it is connected l)v a

chitinous thickening. Hind margin of antennal groove lined with

about twenty small, short hairs. Back of antennal groove on disk of

vertex there are three bristles, one large, and two smaller. Hind
margin of head with the normal bristles, about ten smaller with the

usual larger ones at lower angles. Labial palpi equaling anterior

trochanters.

Pronotum with a transverse row of about twelve good-sized lu'istles,

those at lateral angles far larger; on the hind mai'gin occurs a cteni-

dium of eighteen stout spines. Meso- and metanotum each with two

transverse rows of bristles, the posterior row Avith eight to ten larger

ones. Metathoracic epiphysis with three rows of two bristles each.

Abdominal tergites each with two rows of bristles, the larger rows

with twelve to fourteen bristles each. Hind margin of metanotum

with two small teeth on each side, first tergite with two on each side,

and second and third tergites with one on each side. Only one well-

developed antepygidial bristle occurs on each side, the other two being

abortive. Abdominal sternites with two bristles only, on each side.

Lateral portion of ninth tergite with a thumb-shaped lobe, and the

usual two l)ristles over insertion of claspers. The claspers are slender
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above and round tipped, but suddenly and broadly dilated backward,

below. On the hind margin of this dilation are three stout, black

teeth, the two upper short, the lower of nearly same diameter, but

four times as long. The ventral style is long and slender, l)ut armed

onl}^ with a single short bristle. Eighth tergite laterally with a num-

ber of stout bristles, a row of four or five heavier ones in middle of

hind margin being especially noteworthy.

Hind coxae without minute teeth inside. Hind femora with a row

of about four bristles along the side. Spines on apex of second joint

of hind tarsi shorter than third joint. Fifth tarsal joint with the first

pair of spines dislocated toward median line, though not strongly so.

Length of joints of hind tarsi in the proportions: 23-16.5-9-5-9.

Length, 2.2 nmi. Color, pale brown.

Type.— C2it. No. 6911, U.S.N.M.

CERATOPHYLLUSASIO, new species.

From Prof. A. P. Morse comes a single female specimen taken at

Wellesley, Massachusetts, on Megascop>< a^io. There can be little doubt

that this occurrence is accidental and that the species is normall}' par-

asitic on some small rodent of that region. But so far this specimen

is the onl}" representative seen of a very distinct species.

Head rather strongly rounded from occiput to the distinct apical

notch. Of the three stout bristles in the lower row in the gena the

first and second are nearly equal in size and smaller than that on lower

margin of head. The upper row of six small bristles extends from

lower margin of head to high on antennal groove. Gena below eye

rather acute posteriorly. Antennal groove extending to two-thirds

depth of head, strongly narrowed below, the hind margin with numer-

ous minute bristles especially near the lower angle. First antennal

joint with two transverse rows of minute hairs, second with about five

bristles which nearly equal the third joint. Back of the middle of

antennal groove occurs one large bristle, and back and above this are

about six smaller bristles; this arrangement alone clearly distinguish-

ing this species from others nearly related. The bristles on hind

margin of head are unusually strong. There are two at lateral angle,

the lower smaller.

On the body all the bristles near the median dorsal line are unusually

long and stout. Pronotum with two transverse rows of bristles, the

one on posterior third of about twelve larger bristles, the anterior of

fewer and smaller ones. The hind margin of pronotum with a cteni-

dium of about twenty stout spines. The meso and metanotum each

have three rows of bristles, the posterior row of about twelve larger

bristles, the second row about the same number of small bristles, and
the third row with still fewer and smaller bristles. Metathoracic

epiphysis with two heavy bristles on hind margin, two smaller anterior
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to those, and a third I'ow of throe. Abdominal t(M-jifitos each with two
transverse rows of ])ristlos, tiie posterior of sixteen or eighteen larger

ones, the anterior of fewer and smaller bristle.s. Metanotum and first

four abdominal tcM-gitos eaeh with a small tooth on either side, Anto-

pygidial spines three on oacii side, the middle one of each group
searccly extending ovoi- pygidium. Beneath pygidiiim on either .side

stand two short bristles. Hind margin of lateral portion of eighth

segment with tvvo stout bi-istl(\s and anterior to these two smaller ones.

Style twice longer than wide at tlie somewhat swollen base, narrow-

ing to a tip, where there is a long ))ristlo; back of tip there is a l)ristle

on upper margin and also one on lower mai'gin.

Hind coxa without minute teeth on inner surface. Hind femur
with one small l^risth* on side. Apical spines on second hind tarsal

joint shorter than third joint. First pair of spines on last hind tarsal

joint inserted nearly in a line with the others, ))ut somewhat liont in-

ward. Lengths of mid tarsal joints in the proportions 1<)-13-T. 5-5-11.

Length, 3.25 mm. Color, clear brown.

Tyjje.— Cat. No. 6912, U.S.N.M.

CERATOPHYLLUSCANADENSIS, new species.

Plate XX, figs. 1-4.

Several years ago Dr. J. Fletcher sent me a single female specimen

from Ottawa, (^anada, which could not })e placed with any described

species. I was loath to descril)e it at that time, not having made
special studies of the female sexual characters, and especially because

the host was not given. It is characterized here in the hope that the

host will soon be determined and the male found.

Head rapidly roundly sloping from occiput to frontal notch, which

IS rather low down on the front. Eye large, nearly elliptical in out-

line. Gena with a lower row of three stout bristles,, the middle

smallest; the second row is represented by two small })ristles in a line

above upper bristle of lower row. Gena below eve o])tusely pointed

posteriorly. Antennal groove reaching two-thirds the depth of the

head, rather strongly narrowed below, with a number of scattering

minute hairs along the posterior margin. The bristles on second

antennal joint are about five in number and nearly equal third joint.

On disk of vertex back of antennal groove stands one stout ])ristle.

Hind margin of head with the usual l)ri.stlos, but with a single stout one

at lower angle. Labial palpi nearly equaling antei'ior trochanters.

Pronotum with a transverse row of a))out twelve ])ristles on pos-

terior third, the hind margin with a ctenidium of about twenty stout

spines. Meso- and metanotum each with two distinct rows of bristles

and some scattering small bristles in front of these; the post(M-ior vow

contains about twelve larger ])ristles, the m^xt more and smalliM- ones.

Metanotum with two small teeth on eith<>r side of hind margin, the

Proc. N. M. vol. xxvii -03 27
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first abdominal tergite with one, second with two, and third with one,

on either side. Abdominal tergites each with two transverse rows of

bristles, the posterior row of about fourteen stouter, the anterior of

fewer and nuich smaller, while still in front of these latter may be

found a few scattering bristles. Abdominal sternites each with al)out

five bristles on either side. Antepygidial bristles three on each side,

the middle one of each set longest, reaching over pygidium, the inner

smallest. Below the pygidium laterally are two stout bristles. Hind
margin of eighth segment laterally narrowly rounded and lined by

about eight stout bristles.

Stj'le stout, twice longer than wide at base, narrowing to the apex

where there is a long bristle; proximad of apical bristle on under side

is a smaller bristle. 8ul)stylar flap obtusely pointed, with some long

bristles near the tip and a brush of shorter stouter ones on the lower

margin.

Hind cox5\? without minute tec^tli on the side. Hind fenuir with a

longitudinal row of five or six small bristles on the side. Apical

spines on second joint of hind tarsi shorter than the third joint.

Third hind tarsal joint with but two groups of spines on each side.

Fifth hind tarsal joint with first pair of spines inserted nearly in a

line with the others, but bent inward. Joints of hind tarsi slender,

their lengths in the proportion 22-14.5-9.5-5-9.

Length, 3 mm. Color, clear brown.

Type.^Cat No. <)913, U.S.N.M.

CERATOPHYLLUSVISON, new species.

Mr. Gerrit S. Miller jr., took this species on Patorius tyison at Peter-

boro, New York. Prof. F. L. Harvey also found one specimen of it

at Orono, Maine, on jSeiwrus hudso7iieus. It is closely I'elated to

other squirrel fleas, but a greater number of specimens were taken

from Put<)r!u)<!. In this, as in some other cases, only a num])er of

observations will determine the normal host. The specimens from

Putorliis furnish the types.

Female: Upper margin of head evenly rounded from occiput to

frontal notch, which is rather low down on the front. The middle

bristle in the lower row of three on gena is nearly as stout and long

as the upper one. The upper ol)lique row of five small bristles

extends from the margin of antennal groove to the lower margin of

the head. A few minute hairs occur above the oval eye, which is of

medium size and rather low down in the head. Gena below ej^e sud-

denly narrowed posteriorly from the rather broad portion innuediately

below eye to a somewhat acute point. Antennal groove extending

to two-thirds the depth of the head, and but slightly narrowed })elow,

its hind margin prominent and with scattering minute hairs. The
first antennal joint with several transverse rows of minute hairs; the
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live or six luistlcs on second antennal joint shorter than third joint.

Disk of vortex hack of middle of antennal gToove with one laro(;,

stout bristle and two small ones. Hind margin of head with the

usual bristles, a small supernmnerary bristle occurring just below the

large one at each lower angle. Labial palpi (>xtending to one-fourth

of anterior femora.

Pronotum with a transv(a-se row of about twelve unusually stout

bristles on posterior third and on hind margin a ctenidium of about

twenty stout spines. Meso- and metanotum each with two rows of bris-

tles on postei'ior half, the posterior row of about ten larger bristles, the

anterior of a somewhat greater number of smaller ones. Metanotum
and first three al)dominal tergites each with a small tooth on either side

of hind margin. Metathoracic- epiphysis with one ])ristle on hind mar-

gin; anterior to this a row containing one large and two smaller ones;

still anterior to this row occur two small bristles. Abdominal tergites

each with two rows of bristles, the posterior row of about fourteen

larger ones, the anterior of fewer and smaller ones. Middle sternites

each with four bristles on either side. Antepygidial spines three on

each side, the middle one of each group extending to the end of the

})ygidium, the inner and outer scared}" half the length of the middle

one. Beneath the pygidium on either side occur two large bristles

and one small one. The hind margin of eighth segment lateralh' is

lined with about six large bristles.

Style stout, the length not twice the width at base, rapidly narrow-

ing to the apex where there is a long bristle; proximad of the apical

bristle there is another on the upper margin and'also one on the lower

margin. Substylar flap obtuse, with two stout bristles near the apex,

and four or five short, stout ones on the lower surface.

Hind coxa? without minute teeth on inner surface. Hind femur with

two small bristles on the side. Apical spines on second hind tarsal

joint shorter than the third joint. The third joint of hind tarsi has

three groups of spines on either side. First pair of spines on fifth

joint of hind tarsi inserted on a line with the others, but bent inward.

Lengths of hind tarsal joints in the proportion 25-15-10-5-10.5,

licngth, 3.25 mm. Color, clear l)r()wn.

Male: Head flattened above as usual, the front gently rounded.

Antepygidial spines with the central one of each group as in the

female, l)ut the inner and outcn- aborted. On the sides the eighth seg-

ment is obtusely extended posteriorly, the upper margin of this por-

tion with about five stout bristles, none on the lower margin, but a

luunber on the disk. Lateral portion of ninth tergite with a slender

thumb-shaped h)})e, which is twice longer than wide, the two bristles

over insertion of claspers standing very close together.

The upper claspers are large, subrectangular a})Ove the thick pedicel,

the rectangular portion about twice longer than wide and twice the
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lenj^th of the lobe of the ninth tergite. The upper posterior angle of

claspers is rounded and with two slender l)ristles; below this angle

stands a short, stout, dark-colored, downward-curved bristle, while

another like it also occurs at the roundly, slightly extended lower

angle. Length, 2.5 mm.
Type.— C?it. No. 6914, U.S.N.M.

CERATOPHYLLUSLUCIDUS, new species.

Plate XX, figs. 5-9.

While camped near Pagosa Peak, in southern Colorado, during 1899, at

an elevation of about 9,000 feet, I found that the little spruce squirrels

so abundant there were conmionly infested with a flea which diifers

from any of the other squirrel fleas, though closel}" related to vison.

Female: Margin of head above stronglv and evenly rounded from

occiput to mouth. The frontal notch is inconspicuous. Of the bristles

in the lower row on gena the middle one is smallest. The upper row

consists of about five bristles, and extends from the antennal groove to

the lower margin of the head. Gena below eye broadly subtruncate

posteriorly. Above the strongly ovate eye are a few minute hairs.

The antennal groove extends to two-thirds the depth of the head, and

is somewhat narrowed below, the hind margin with a very few minute

hairs above and below. First antennal joint with a few short hairs

near the apex, the second joint having about five bristles, which are

shorter than third joint. On the disk of the vertex back of the middle

of the antennal groove occurs one stout bristle and two smaller ones.

Hind margin of head with the usual bristles, and also with a small

supernumerarj' bristle beneath the large one at each lower angle.

Labial palpi equaling or a little exceeding the anterior trochanters.

Pronotum with a transverse row of about ten bristles on the pos-

terior third, and on the hind margin a ctenidium of about sixteen

stout spines. Meso- and metanotum posteriorly each with a row of

about ten stronger bristles, anterior to which is a row of fewer smaller

bristles. Metathoracic epiphysis with one large ])ristle on the hind

margin, one large and two small bristles in front of this, and two still

smaller in front of the latter. Metanotum and first three al^dominal

sternites each with a small tooth on either side of hind margin.

Middle abdominal tergites each with a row of about twelve larger

bristles, and anterior to this a row of fewer smaller liristles. Sternites

each with a row of six to ten bristles. Antep3'gidial bristles three on

each side, the central one in each group about twice longer than the

others, but scarcely projecting beyond the pygidium. Below the

pygidium on each side occur two bristles.

Style short and stout, not twice longer than wide at base, narrowing

to the apex, where there is a long bristle; proximad of the apical

bristle occurs one on upper and another on lower margin.
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Hind coxii without iiiiiuitc teeth inside. Hind t'eiuur with one

niiinite ])ristle on side. Spines on apex ot" second hind tarsal joint

siiorter than third joint. Tliird joint of hind tarsi with two o-roups

of spines on eitlier inari>in. First pair ot" spines on hist joint of

hind tarsi inserted on a \mv, with the others. l)ut soniewliat Ijent

inward. Len^-th of hind tarsal joints in the propoi'tions 20-13-8-5-9.

Length, ?> mm. Color, dark, almost blackish, brown.

Male; Head Hattened al)ove as usual. The o-enital organs are very

similar in structure to those of vison. Length, '2. '25 nun.

Type.—CAt No. 0915, U.S.N.M.

CERATOPHYLLUSMONTANUSBaker.

Plate XXII, figs. 7-8, imd Plate XXIII, lig.s. 1-5.

Originally taken from the gra}' sc^uirrel in the northern Colorado

mountains; this species has since been found in southern Colorado and

in Arizona. In southern Colorado, at Arboles, I found it abundant

on Rock Sc{uirrel, and in Arizona, Hubbard collected a series on Rock
Squirrel in the Santa Rita Mountains. In addition to the original

description, further details are indicated in the accompanying figures

luid synopsis.

CERATOPHYLLUSARCTOMYS,new species.

Plate XXII, figs. 1-6.

At Peterboro, New York, Mr. Gerrit S. Miller, jr., of the U. S.

National Museum, has collected a large and distinct species, on Are-

tomys Tnonax^ which is related to montamLS, possessing like it the

greatly elongated mouthparts. but differing in the much greater size

and various details.

Female: Head with a rather broadly evenl}'^ rounded outline above,

the frontal notch distinct. The gena with two oblique rows of bris-

tles —three in each. A few minute hairs occur a})Ove the small oval

ej'^e. Gena below eye truncate posteriorly. Bristles on second joint

of antenna" exceeding third joint. Hind margin of antennal groove

lined with a nvunber of small hairs. On disk of vertex, back of mid-

dle of antennal groove, stands a single large stout bristle. Hind mar-

gin of head with two or three bristles above; somewhat above lower

angle occurs a large, long ])ristle, l)eneatli whicii stands one or two

small supernumerary bristles. The labial pal})! extend neaily to end

of anterior femora.

Pronotum with a transverse row of about fourteen ))ristles on pos-

terior third and on hind margin a ctenidium of eighteen or twent}'

stout spines. The anterior row of bristles on meso- and metanotum
contains about ten small bristles; on mesonotum posteriorly there is a

row of about twelve larger bristles, and on metanotum a row of sixteen.

On the hind margin of the metathoracic epiphysis stands one large
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bristle, anterior to this a second large one, and still anterior to the

second two smaller ones. The hind margin of metanotum and first

four abdominal tergites each with two small teeth on either side. The

rows of larger bristles on abdominal tergites number al)out as follows:

1—14, 11—24, 111—22, IV—16, V—18, VI—2(», VII— 18. Antepy-

gidial bristles, three on each side, the central one in each group extend-

ing l)eyond pygidium; the outer in each group five-sixths as long

as the central, the inner slightl}' more than a third as long. Posterior

rows of bristles on abdominal sternites with from eight to sixteen

bristles; an anterior row is represented by one or two median bristles.

The end of the abdomen is very bristl3\ Beneath the pygidium on

either side stand four stout bristles. The tenth tergite is unusually

well covered with medium sized and small bristles.

The style is short and unusually stout, not twice longer than ])road,

thickest at middle, but little narrowed at the tip, where there is a long

bristle; back of the apical are several shorter bristles. The substylar

flap is almost hidden in long strong bristles, and the lateral portion of

eighth segment bears man}^

The hind coxa? are without minute teeth on the inside. The hind

femur has a row of al)out twelve strong bristles on the side. A bristle

on either side of apex of second joint of hind tarsi extends beyond third

joint. The spines on fifth tarsal joint are arranged in the typical

CeraiophyU us. manner.

Length, 3.75-4 mm. Color, clear brown.

Male: Head flattened above in the usual manner. Antennal groove

reaching upper margin of head. But one long bristle occurs in the

antepygidial groups, the other two being aborted. Hind margin of

eighth segment above with about eight stout spines, and in front of

these are scattered a number others of equal size. Lateral portion

of ninth segment with its lobe short, thick at base, and rapidly tapered

above to an obtuse point. Apparently only one bristle occurs over

the insertion of the claspers. Upper claspers with a stout pedicel, the

limb rather large, somewhat reversed thumb-shaped, the rounded hind

margin with al)out Ave small bristles. The ventral style is long and

dilated toward the tip, where there are two long bristles, the lower

margin bearing a row of several smaller bristles.

Length, 2.75 mm.
Type.~OAi. No. 6910, U.S.N.M.

CERATOPHYLLUSPROXIMUS, new species.

Plate XIX, figs. 1-5.

From southern California come only females of another spermophile

flea, which difl'er in various characters from any spermophile flea pre-

viously examined. Mr. H. G. Hubbard collected it at Palm Springs.

Female: Head normally rounded from occiput to mouth, with a dis-
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tinct frontal notch. Gena with the normal lower row of three bristles,

the middle one of the row weakest, the upper row represented l)y one

bristle near the mart^iii. No minute hairs occur above the eye. Gena

below eye obliijuely ti'uncated posteriorly. Hind mart^in of antennal

o-roove with a very f«nv small hairs. Hind margin of head with tin;

usual bristles, and one on the disk of the vertex behind the middle of

the antennal oroove. Labial palpi ivachinj^ beyond the middle of the

anterior femora.

Pronotum with a transverse row of about ten l>ristles and a ctenidium

of sixtecni stout spines. Meso- and metanotum with two rows of

bristles each, the principal row, in both cases, composed of about

twelve bristles. Hind margin of metanotum with four small dark-

colored teeth. Abdominal terg-ites each with two rows of bristles, the

principal row of fourteen to sixteen bristles. Antepygidial In-istlcs

three on each side, two larger of nearly equal length, and one smaller

near the niedian line in each group. Hind margins of first and second

abdominal tergites with a single small dark tooth on each side.

Abdominal sternites each with six or seven bristles on either side, the

seventh and (>ighth onl}" with two rows. Just beneath the pygidium

on either side are two stout bristles. Tenth terg'ite with scattering

small bristles, which are larger toward the tip.

Style rather short, swollen toward the base and narrowed to the tip,

where there is one long bristle, back of which are two small bristles,

one above and one below. Substylar Haps thi<'kly bristled, the longest

bristles l)eing apical.

Hind coxffi without minute teeth within. Hind femur wnth a row

of four or five bristles on the side. One of the apical spines on joint ii

of hind tarsi extends to one-half of fifth joint. The last tarsal joint

has five spines on either margin, but the first pair are slightly l)ent

inward. Lengths of hind tarsal joints in the proportion 24-1 0-T-;")-!*.

Length, 2.5 mm. Color, clear brown.

Type.— Qui. No. 6iaT, U.S.N.M.

CERATOPHYLLUSBRUNERI Baker.

Plate XXV, tigs. 1-5.

This species was originally descri))ed from C/frNm IS-Jinedtus

and C. fmnMini. We luue no new I'ecords to add. as some of the

supposedly new records have turned out to refer to difi'erent species.

Additional structural details may be made out from the figures and

synopsis.

CERATOPHYLLUSIDAHOENSIS, new species.

Plate XVIII, %H. 1-6.

Four specimens which Professor Aldrich took on Citellm cohim-

hlaniis at Moscow, Idaho, rei)resent two perfectly distinct species,
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and fortuately a male and a female of each. The smaller {tulereulatus)

has been described (p. 393); the other is a larger species, lacking- the

frontal tubercle and differing in various other details.

Female: Head broadly rounded from occiput to frontal notch, which

is minute and inconspicuous. The lower row of genal bristles with

three members, the middle a little higher than the others and much

smaller. The upper row is represented by one rather small bristle on

the margin. The gena, below the eye, is posteriori}' broad and trun-

cate. Antennal groove with a number of small rather stout hairs on

the hind margin. The second joint of antenna with about ten ])ristles,

which extend beyond third joint. The hind margin of the head has

two or three bristles above and the usual stout one on either side

l)elow. One spine occurs on the disk of the vertex l)ehind the middle

of the antennal groove. The mandibles extend to one- third of the

anterior femora.

The thoracic tergites each have a transverse row of al)out twelve stout

bristles and one distinct row of smaller ones. The pronotum has the

usual long spine on each lateral angle and on the hind margin a cte-

nidium of about twenty" stout black spines. The bristles on the abdo-

men are all unusually long and stout. Most of the tergites have about

eighteen bristles in the principal row, and sixteen to twenty in the

smaller row. The metanotum and first two tergites each with two

small teeth on either side of hind margin. Antepygidial bristles three

on each side, the inner in each group shortest, the middle longest,

though not exceeding pygidium. Most of the sternites have a prin-

cipal row of about twelve stout ))ristles, and four or six bristles in a

second row\ Beneath the pygidium on either side there are four large

bristles, the two outer shorter. The eighth segment on either side

below with a))out three rows of four bristles each.

Style slightly swollen ))elow and narrowed to the apex, where there

is a long, stout l^ristle, below which is a shorter one; behind the apical

bristle is a transverse row of still shorter ones. Substjlar flap with

several longer bristles at the tip and a dense brush of short bristles on

the lower margin.

Hind coxffi without minute teeth inside. Hind femur wnth a longi-

tudinal row of about nine minute bristles on the side. A spine on the

apex of second joint of hind tarsi equals joint III and IV together.

Spines on under side of tifth tarsal joint similarly placed in rows of

five on either margin. Lengths of hind tarsal joints in the proportion

19-11-8-5-9. Length 3.5 mm.
Male: Head flattened and thickened aV)ove in the usual manner.

Middle bristle in lower row on gena longer than in female. Two bris-

tles occur in upper row, the first above the first of the lower row. The
))ristles on the hind margin of the antennal groove are larger and fewer

than in female. Only one large antepygidial bristle occurs on either
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sido, iuid this extt'iids to th(' apex of the ;d)d()in(Mi; the othci- Iwo l»ris-

ties iioniiully occin'iiiii;- in each oroup are here reduced to niimite

hairs. The eig"hth seument on either side bears about three rows of

four or tive stout bristles each. Lateral poi'tiou of uintii termite with

the apical lobe short, very nuich broadened at base, and w'ith a few

weak hairs at tip. The upper claspers resemble those of tiihci'ftidntn.s.

The ventral style has several very long, rather stout bristles.

Length. 2.5 mm. Color, clear browji.

%>>.—Cat. No. 6!»1S, U.S.N.M.

CERATOPHYLLUSARIZONENSIS Baker.

Plate XXIII, fig. (), and I'late XXIV, figs. 8-12.

This species was l)ased on a single male specinuMi taken by Mr.

Hubl)ard from the ne.st of Neotomna ((JJitguht at Tucson, Arizona.

Additional structural details are brought out in the figures and

sjMiopsis.

CERATOPHYLLUSPETIOLATUS, new species.

Plate XVIII, figs. 7-lL

This is one of several peculiar things which Professor Aldrich found

on Lynx canadensis at Moscow, Idaho, though its occurrence on that

host is undoubtedly wholl}^ fortuitous. It but still more emphat-

ically indicates the great need of a careful collection of the species

normal to the many small rodents. This species is closely related to

Arizmiensis. It is represented in the collection by one male speci-

men. I at first took it to be the male of tuhereulatus^ but the far

greater length of labial palpi and mandibles in the latter species,

togetlier with other minor differences not considered sexual, make
such a reference impossible.

Head flattened above as usual. The frontal notch is prominent,

somewhat as in tuherculatus. Gena with a normal lower row of three

))ristles, the upper row represented by one bristle on the lower mar-

gin of head and one near the antemial groove. Gena below" the eye

obtusely pointed posteriorly, Antennal groove nearly reaching the

upper margin of the head, its hind margin with a scattering row of

minute bristles slightly back from the edge. Second joint of antennie

with seven or eight ])ristles which are nearly as long as the third joint.

On the disk of the vertex back of the middle of the antennal groove

there is one stout bristle. On the hind margin of the head occur the

usual bristles, with one long, stout one at each lower angle. The labial

palpi extend to the end of the anterior coxaj.

The pronotum has a transverse row of about fourteen bristles on

the posterior third and on the hind margin a ctenidium of al)out

twenty stout spines. The meso- and metanotum e:ich have two row^s

of bristles, the posterior row in each case of twelve or fourtetMi stouter
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Iiri.stles. The metathoracic epiphysis has one bristle at th(^ posterior

angle and two others in front of this; still anterior to the latter and

somewhat above occur tliree more. Hind margins of metanotum and

first and second abdominal tergites each with two small teeth on either

side; the third tergite has one on either side. The middle abdominal

tergites each with about twenty larger bristles in the posterior row,

fewer smaller ones in the anterior row. But one long antepygidial

bristle occurs on either side, the others being aborted. Lateral por-

tions of eighth segment with numerous bristles in two thick-set lots

near the hind margin, the upper lot of about sixteen smaller bristles,

the lower lot of al)out twenty larger, longer ones.

Lateral portion of ninth tergite very large, the lobe very large,

scarcely narrow^ed toward tip, and extending as far dorsad as do the

claspers. The two bristles over the insertion of the claspers are rather

far up on the margin and somewhat separated. The upper claspers

are long and narrow; inner margin nearh' straight, the outer roimded

and with four bristles. Above, the claspers are squarely truncate

across the tip and obliquely so toward the hind margin.

Hind coxa without minute teeth inside. The hind femur has a

longitudinal row of about ten small hairs on side. First tarsal joint

with five groups of spines on either side. Spines on apex of second

joint of hind tarsi longer than joints ii and iii together. Spines on

fifth tarsal joint arranged after the normal Ceratophyllus manner.

Lengths of joints of hind tarsi in the proportions 1.5-10.5-6-5-6.5.

Length, 2.5 mm. Color, pale brown, darker dorsally.

Type.— Cat. No. 6919, U.S.N.M.

CERATOPHYLLUSIGNOTUS Baker.

Plate XXI, figH. l-().

The American mole flea was originally described from specimens

taken in Iowa, Colorado, and Idaho, on Geomys hursariuK and Thoino-

mys talpoides.^ under two names. The eyes are rudimentary. A
certain portion of the material with eyes fairly distinct was placed in

Pulex ignotus. Later, additional material, \vith the eyes almost

entirely wanting pigment, was described as Typhlopsylla amerlcana.

The former name takes precedence. This but illustrates the impossi-

bilit}" of using the comparative development of the eye as a primary

generic character.

CERATOPHYLLUSDIVISUS Baker.

Plate XXI, ligs. 7-10.

This was originally described from specimens collected by Professor

Bruner on Fremont's Chickaree, in Colorado, as Pulex longispinus.,

which name had, however, been previousl}^ used by Wagner.
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CERATOPHYLLUSCOLORADENSISBaker.

Plate XXV, ligs. »>-!).

Thi.s was originally collected with divisxis. It is. however, far

larger and differs in many characters which can scarcely be secondary

sexual characters, jndoing- from experience with many other species.

Further collections of ))oth species are great desiderata. A careful

comparison of synopsis and drawings will show the conspicuous

differences.

CERATOPHYLLUSEREMICUS, new species.

There have ])een in the collection for some time two female spec-

imens collected from a nest of Peroiiiy.sevs tvemicus in the foothills of

the Santa Rita Mountains, Arizona, by Mr. H. G. Hul)bard. By rea-

son of the greatly elongate first joint of hind tarsi this species is closelv

related to coloradensix^ but it possesses a number of ver}' distinctive

features.

Upper margin of head a broad, sloping curve from occiput to frontal

notch, which is distinct though minute. Lower row of three bristles

on gena with the middle bristle ii^carcely half the length of the others,

the upper even with, though somewhat removed from, the small some-

what oblong e\^e. Superior row also of three bristles, the upper one

not near the edge of the antennal groove, the middle one very minute,

and the lower much smaller than the upper. Gena below the eye

obtusely pointed posteriorly. Antennal groove reaching scarcely two-

thirds the depth of the head; the hind margins with a luunber of

minute, irregularly placed hairs. Bristles on second joint of antenna^

very small and short, not half the length of the third joint. Disk of

vertex back of middle of antennal groore with one large bristle. Hind

margin of head with the usual bristles, one large one at each lower

angle.

Pronotum with a row of about twelve bristles on the posterior third

and on the hind margin a ctenidium of about eighteen stout spines.

Meso- and metanotum each with a row of about ten larger bristles,

anterior to which are several illy defined rows of very minute bristles.

Metathoracic epiphysis with one larger bristle on the posterior border,

two in front of this, and three in front of and above the latter. Me-

tanotum and tirst and third al)doniinal tergites each with one small

tooth on either side, the second tergite having two on either side. The

middle abdominal tergites have each a row of about twelve larger

bristles, and anterior to this a row of about the same number of smaller

ones. Antepygidial bristles, three on each side, the middle in each

gi-oup longest, the inner shortest. Abdominal sternites each with one

low of six bristles, though the sixth and seventh show two or four
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minute 1)ristles in the position of the second row. The end of the

al)dt)nien is provided with comparatively ver}^ few bristles. Beneath

the p3"gidium on either side occurs one \o\\g and one short bristle.

The stvle is very l)road at base and rapidly narrowed to the apex,

where there is a single bristle, proximad of which on the lower margin

stands a smaller bristle. Substylar flaj) rather long, obtusely pointed,

with two long bristles near the tip and about four short, stout l)ristles

on the lower margin. Lateral portion of eighth segment near hind

margin with scattering small bristles.

Hind coxfB without minute teeth inside. Hind femur with one small

bristle on the side dorsally. First joint of hind tarsi with live groups

of spines on the anterior border and six on the posterior. Apical

spines on second joint of hind tarsi not exceeding the third joint.

First pair of spines on tifth tarsal joint slightly dislocated toward

median line and directed straight distad. Lengths of hind tarsal joints

in the proportions 28-11-6.5-5-10.

Length, 2.75 mm. Color, pale ))rown.

Type.—Ciit. No. 6920, U.S.N.M.

CERATOPHYLLUSSTYLOSUS, new species.

Plate XIV, figs. 1-7, and Plate XV, figs. 1-2.

This species is the largest of the order in America, and of most

anomalous structure. It was collected at Astoria, Oregon, on Aplo-

dontia rufa, by Dr. A. K, Fisher, of the U. S. Biological Survey.

There is no doubt but that in the still further division of this genus

which must come this will form a separate genus by itself. Viewed

in the broad sense in which these genera are here treated, it ma}" be

placed in Ceratojphyllus temporarily^, though in most of its characters

it is absolutely unique and stands alone. It has some affinities with

IlystrichopsyUa.

Female: Head evenly, rather strongly rounded from the occiput to

the deepl}^ cut frontal notch. Save for a slight thickening in the

chitin at the edge of the autennal groove, the eye is totalh^ wanting.

The lower row of genal bristles consists of five stout bristles distrib-

uted between the margin of the antennal groove and the lower margin

of the head. Above this the second oblique row consists of about six

much smaller bristles. The lower margin of gena is strong!}^ sinuate,

and the posterior prolongation is narrowly rounded or very obtusely

pointed. The antennal groove extends to two-thirds the depth of the

head, the anterior margin greatly thickened, the posterior margin not

sharply defined and covered by a large number of minute hairs. The
first antennal joint has three transverse rows of short bristles on

outside; the second joint bears about ten bristles which do not extend

to half the length of the third. The disk of the vertex back of the

middle of the antennal groove with an oblique row of bristles, con-

sisting of one large bristle near the antennal groove and about six
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smaller ones, the rowextendiiio- iii)ward and l)aokward. Hind maroin

of head with about eiohtecn bristles, one at caeh lower anolc, aiul one

above this within the low'er angle, large and long. Mouth parts large

and long, the labijil ]ialpi slighth' exeeeding anterior trochanters.

Pronotuin with a transverse row of about twenty small bristles near

hind margin, and on hind margin a ctenidium of about thirty stout

spines. Meso- and metanotum each with a row of al)out eighteen

larger bristles posteriori}", and anterior to this three more or less

clearh' delined rows of minute bristles. Metathoracic epiphysis with

two bristles on the posterior margin, in front of which is a row of

about six, and still in front of the latter a row of about three bristles.

First alidominal tergite with two short teeth on either side, second

with three, and third with two on either side. Al)d()minal tergites

each with a transverse row of about twenty stronger l)ristles and an

anterior row of fewer and far smaller bristles. Antepygidial bristles

four on each side, the two middle of each group longest, but not sur-

passing the pygidium. Sometimes an extra bristle ma}" occur in one

or both groups. Between the two groups of antep3"gidial bristles, the

seventh segment is slightly, medially, angularly produced caudad.

Abdominal sternites each with one row of stout bristles (of about

twenty-four bristles on each middle sternite), which curves cephalad

laterally, and in front of this two very irregular rows of smaller and

far fewer bristles.

The end of the abdomen is clothed with rather numerous small

bristles, two stouter ones occurring on either side beneath the P3''gid-

ium. The style is small, twice longer than broad, almost perfectly

cylindrical, and with two bristles at the tip. Substylar flap small,

with several long bristles at tip and a nuni))er of shorter stouter ones

on lower margin. Tenth tergite wnth numerous weak bristles, and

hind margin of eighth segment below with numerous bristles.

Hind coxa without minute teeth inside. Hind femur with about

two irregular rows of man}' small bristles on the side. The tibial

spines are similar to those of others of the genus, but there are a

greater number of bristles on the side of the tibia than occurs in other

species. The tarsal joints are not more slender than usual. The first

hind tarsal joint with six groups of spines on either margin. The
spines on the apex of the second hind tarsal joint shorter than the

third joint. First pair of spines on the last tarsal joint somewhat dis-

located inward and incurved, though not projecting straight distad.

licngths of hind tarsal joints in the i)i"oportions 25-13.5-8.5-5-9.5.

Length, 5.75 mm. Color, clear ]>rown.

Male: Head tiattened above in the usual manner. The antennal

groove reaches the upper margin of the head. The tirst ab(U)niiiial

tergite has three teeth on either side of hind margin, the outer on each

side quite long; the second tergite has four or live of about e(iual

lengtli on eithi i' side; th<^ third has thr«^e on either side and the fourth
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one or two. Antepygidial bristles three on each side, the middle in

each oroup longest and far exceeding pygidium, the inner shortest.

Between the two groups of antepygidial bristles there projects caudad

over one-third of pygidium a narrowly triangular median prolonga-

tion of the seventh tergite, in which character this species differs from

any other known species of the order. The eighth segment is large

laterally and subrectangular posteriorly; the hind margin above has

numerous medium-sized bristles and below is provided with a brush of

numerous long, fine, and soft hairs.

The lateral portion of the ninth tergite bears three bristles over inser-

tion of upper clasper and is extended dorsally into a slightly recurved,

rather sharp triangular lobe. Upper claspers very large, obtriangu-

lar, the upper margin with a thick-set row of rather numerous, quite

vxniform bristles.

Length, 5.5 mm.
Ti/pe.—Oit No. 6921, U.S.N.M.

Genus CTENOPHTHALMUSKolenati.

1857. Cteiiophthalmits Kolenati, Die Parasiten der Chiropteren, p. 33.

1863. Ctenophthalmus Kolenati, Horse Ent. Soc. Eoss., II, p. 35.

This genus differs from Ceratophyllus in very much the same way

that Otenocephalus does from Pulex —by the possession of ctenidia on

the genpe. As has been noted under Cerato2)hyUus^ the characters

indicated by Wagner can not be used for the division of the American

species. As known at present, the genus is not well represented in

America, though any generalizations of this sort are premature, owing

to the very desultory character of the collecting which has been done.

Dou1)tless many other species will ))e found infesting our moles and

shrews.

SYNOPSIS OF AMERICANSPECIES.

a. Head ctenidia of one tooth on either side; size large 5"'/7«« (P- -l-l)-

an. Head ctenidia of three to live teeth on either side; size small.

h. Spines of head ctenidia in longitudinal rows on lower margins of gente, three

on each side; the last joint of the hind tarsi with only three w^ell-developed

spines on either margin pseudagyrtes (p. 421).

bb. Spines of head ctenidia in vertical rows on hind margins of genee, four or five

on each side; the last joint of hind tarsi with four well-developed spines on

either side, at least in fraternus and genalis.

c. Spines of head ctenidia very similar in shape; pronotal ctenidium of twenty

to twenty-two spines.

d. Head ctenidia each of four spines; head evenly rounded in front; antennal

grooves connected by a furrow over top of head (male); front with a

marginal row of six bristles on each side intermedius (p. 423).

dd. Head ctenidia each of five spines; head angulate in front; antennal grooves

not connected by a furrow over top of head (male) ; front without mar-

ginal bristles fraternus (p. 423).

cc. Spines of head ctenidia very dissimilar in shape; pronotal ctenidium of

about twenty-eight spines - genalis (p. 424).
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CTENOPHTHALMUSGIGAS (Kirby).

The attempt to employ this name, based as it was on an unrecog-

nizahle dosci-iption, was perhaps unwise. At the time it was done

some Canadian and Nortiiern United States Heas were in the collection,

and this was the only one which at all fitted the original description as

to size. It was collected by myself at Ao-ricultural Colleoe, Michigan,

on Lepus. Later, two northern species of Ily.sfr/c/top.syUa came to

hand, either of which might have been referred to under this name
with equal propriety, so far as the description is concerned. Only an

examination of the type can settle the matter, and this may still he in

existence in the British Museum. Jn the meantunc the matter will

be allowed to stand just as it is in order to avoid any additional con-

fusion. In addition to the characters given in the first d(\scription,

the following- may l)e noted:

Female: The upper and lower rows of genal ))ristles are continued

obliiiuely on to the vertex in the manner so characteristic of this

genus —on the vertex about six bristles occurring above and al)out

eight l)eIow. A pigmented eye is wholly wanting. Hind margin of

antennal groove with a single row of small hairs.

The pronotum has two rows of bristles, and the meso- and metanotum
three or four each. The tirst and second abdominal tergites each ha\e

two small teeth on either side, and the third one on either side. End
of abdomen very heavily bristled. Antepygidial bristles three on each

side and very large, the middle one in each set longest.

Stjde long and slender, about three times as long as wide at base,

nearly cylindrical, with a long bristle at apex, and just back of this

two minute ones. The fourth pair of spines on last joint of hind tarsi

are al)orted, so that there are onlv four pairs of well-dexeloped spines,

as in Pulex.

CTENOPHTHALMUSPSEUDAGYRTES,new species.

Plate XI, figs. 7-12.

Although in the Preliminary Studies this s})ecies was referred to

a varietal form of ass! mil is, yet later it became a very dou])tful refer-

ence. The appearance of Rothschihrs study of the European nijijiies

confirmed the suspicions as to its distinctness. It ditters from agyrtes

more especially in the armature of the first joint of the hind tarsi and

in the genitalia. Specimens are now in the collection from Gtoiiujx

hursarius at Agricultural College, Michigan (Baker), from Svalopx

argenfatu.s at Ames, Iowa (Osborn), from nest of field mouse at Ithaca.

New York (MacGillivray). and from Jfy/ascops a.sio at Welleslcy.

Massachusetts (Morse). Thc^ last-mentioiunl occurrenc(> is to t)e con-

sidered as wholly accidental. The Michigan specimens are taken as

lyi)es.
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Female: Head broadly evenly rounded from occiput to mouth.

The frontal notch is distinct by reason of a thickening of the chitinous

crust at this point. Gena with an upper row of about five bristles

(uppermost largest), a middle row of three larger ones, and a row of

three heavy dark-colored ctenidial teeth on lower margin. The eye is

represented by a scarcely pigmented thickening of the chitin on the

margin of the antennal groove. The antcnnal groove extends to three-

fourths the depth of the head and is connected with that on opposite

side, across the top of the head, by a line groove flanked with chitinous

thickenings. The lower row of bristles on the vertex is represented

by one large bristle back of the middle of the antennal groove; the

upper row consists of four strong bristles standing in a slightly oblique

line. Antennal groove strongly narrowed below, its hind margin near

the lower edge of the head covered by a patch of numerous minute

bristles. Labial palpi reaching to three-fourths of anterior coxa?.

Pronotum with a row of about fourteen bristles on posterior third,

and on hind margin a ctenidium of about fourteen long stout spines.

Meso- and metanotum each with three rows of bristles, the posterior

of about twelve large bristles, the next of fewer and smaller bristles.

Metathoracic scale with two vertical rows of three bristles each.

First, second, and third abdominal tergites each wnth a small tooth on

either side of hind margin. Abdominal tergites each with two distinct

rows of bristles, and anteriorly a third row represented by a few

bristles; there are about twelve larger bristles in the posterior row on

middle tergites, varying to four in this row on the eighth tergite.

Antepygidial bristles three on each side, the middle in each group

longest, the inner shortest. Middle abdominal sternites each with

about ten bristles in the principal row, in front of which are scattered

remnants of two other rows, one to three bristles each.

The end of the abdomen is only moderately bristled. No stout

bristles occur on either side just below pygidium. The tenth tergite

dorsally bears numerous small bristles. The style is two and a half

times as long as broad at base, and narrowed to the slender tip, where

there is a long bristle. The substjdar flap has two long bristles near

the apex and a few short stout ones on the lower margin. The eighth

segment possesses a number of bristles below.

Hind coxa without minute teeth on inside. Hind femur without

minute hairs on side. The first joint of hind tarsi has six sets of

spines on anterior margin and five sets on posterior margin. One
spine on apex of joint II of hind tarsi somewhat exceeding joint IH.

First pair of spines on fifth tarsal joint strongly dislocated toward

median line and directed straight distad; the fourth pair are aborted,

occurring as fine hairs only. Length of hind tarsal joints in the pro-

portions 18.5-13.5-8.5-5-8.5.

Length, 3 mm. Color, pale brown.
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Male: Head flattened above or even a little depre.ssed. Upper row
of bristles on vertex dislocated at middle, two bristles l)eing lower than

the other two. The inner and outer spines in eaeh ^•roupofantei)v<'i-

dial bristles arc considerably smaller than the middle one, though not
reduced to hairs.

Lateral portion of ninth termite two-lobed, the upper lobe very short

and bluntly rounded and with three lono- bristles on the posterior niartrin;

lower lol)e as in agyrte^^ with one bristle over the insertion of the

cla.spers. Upper claspers rather lonj^-, pai-allel sided, the oute- upper
anofle obtusely pointed, the upper inner angle broadly obliquely rounded
and hero margined with a number of small hairs; on the hind margin
are several minute hairs near the upper end, and several small bristles

below.

Length, 1.75 mm.
ryi?d.— Cat. No. 6923, U.S.N.M.

CTENOPHTHALMUSINTERMEDIUS (Wagner).

This species —described as a Typhi opsyUa by Dr. Wagner—w;w (col-

lected on Metaehlrns opossum in Paraguay and Ecuador. It is an

interesting addition to the American fauna, very distinct from an}--

thing previously described. The structure of the head strongly sug-

gests CtenopsylJus^ ])ut the tiliial spines and other characters are those

of Ctcnoj)Mhahiiiix.

CTENOPHTHALMUSFRATERNUSBaker.

This species is known only from the type, a single female taken at

Brookings, South Dakota, by Professor Aldrich. He did not give the

host, though it is ([uite likely to prove to be one of the moles. As tlie

original characterization was somewhat meager, the following descrip-

tive notes are added:

The head is broadly rounded from the occiput to the prominent

frontal notch, and thence slopes downward and backward to the

mouth, giving the head an angulated appearance. A row of six bris-

tles occurs high upon the gena; below this a row of two large jukI one

small bristle, and on lower posterior portion of gena a ctenidium par-

allel to the upper rows of bristles and composed of live large, stout,

dark -colored spines, the middle three longest. The antennal groove

reaches to three-fourths the depth of the head, is not coiuiected with

the opposite antennal groove by a furrow passing over the top, and is

without minute hairs or bristles scatten^d along the posterior margin.

On the disk of the vertex occur extensions of th(^ two rows of bi-istles

on gena —about seven bristles above and eight below. Hind margin

of head with the usual bristles. Labial palj)i eipialing three-fourths

of anterior coxa% the apex of the last joint having the usual minute

hairs except that posteriorly on each palpus one is nuicli eidai'giMl and

hooked.

Proc. N. M. vol. xxvii— 03 28



424 PROCEEDINGSOF THE NATIONAL MUSEUM. vol.xxvii.

Pronotum with a vow of about twelve bristles on the posterior third,

and on the hind marc^in a ctenidiuni of about twenty stout spines.

Meso- and metanotum each with a row of ten or twelve larger bristles

and a second row of more numerous smaller ones. Meta thoracic

epiphysis with a single bristle on the hind margin, and anterior to this

two rows of three bristles each. The middle abdominal tergites each

have a transverse row of fourteen larger bristles, and a second row of

more numerous smaller ones. First abdominal tergite with three

small teeth on either side of hind margin, second, third, and fourth

each with two on either side, and tifth and sixth each with one.

Antepygidial bristles badly l)roken in this specimen, but there are

apparently only two on either side. The abdominal sternites each

have a single row of from four to six large bristles.

The end of the alidomen is rather heavily clothed with bristles.

The style is about three times as long as wide at base, nearly cylin-

drical, and with a long liristle at apex. The substylar ilap has a thick

brush of hairs on the lower margin.

The hind coxje have a group of numerous small, short, somewhat

thickened bristles on the inside, which resemble the grouped teeth

occurring here in some Pule.r and ({ratophyUu.s. Hind femur with a

single small bristle on side near l)ase. The spines on hind legs are

unusually long. The first joint of the hind tarsi has five groups of

spines on either margin; the last joint with ])ut eight heavy spines,

four on either margin. Hind tarsi mutilated in this specimen, but

lengths of middle tarsal joints in the proportion 12-11-7-5-12.

Length, 2.25 mm. Color, pale brown.

CTENOPHTHALMUSGENALIS, new species.

A species collected on Geoniys hurKarius at the Agricultural College

of Michigan, and formerly supposed to ))e a variety of fraterna^ is

now considered wholly distinct and described herewith from a single

male.

Head somewhat flattened above. Rows of genal bristles pushed high

up on head. The insertions of the five irregular ctenidial spines occupy

half the surface of the genje. These ctenidial spines are ver}^ dissim-

ilar, the middle three longer, the upper distinctly spatulate, and the

next one slighth^ so. The bristles on the second antennal joint are far

shorter than the third joint. The antennal groove reaches the upper

margin of the head, and its hind margin is without minute bristles or

hairs. The upper row on either side of vertex has about four bristles,

the second row about six. The hind margin of the head has the usual

bristles. The labial palpi are slender and equal three-fourths of ante-

rior coxa?. The maxillary palpi are unusually short and thick.

Pronotum with a row of about twelve bristles on posterior third, and

on hind margin a ctenidium of about twenty-eight slender spines.
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Me.sonotiuii Avith a slno-le row of about twelve bri.stle.s. Motaiiotum

with a row of a])out twelve laroer bristles, and behind this, on either

side, thi-ee smaller ones. Metathoraeie epiphysis with one laroe In-istlc

posteriori}', two anterior to this, and one small, short one in front of

the latter. First abdominal tergite Avith a sinole small tooth on either

side, second with three on either side, third with two. and fourth with

one on either side. Abdominal tergites each with a transverse row of

ten bristles, and on the first two or three segments a second row of

one to three bristles on a side. One stout antepygidial l>ristle mounted
on a tubercle on each side. Middle a))dominal sternites each with a

single row of six bristles.

Lateral portion of ninth tergite greatly enlarged and triangular,

long-pointed backward. Upper claspers rather small, not extending

l)eyond tip of prolonged portion of ninth tergite, somewhat spatulate,

the inner u})per angle acute, the- outer upper angle broadly rounded,

the hind margin with six to eight bristles; on the inside at liase there

is separated a short, broad, acute piece like a large tooth.

Hind coxa" with a group of short stout bristles on in.side, resembling

the similarly grouped teeth in Pulex. Hind femur with a single bris-

tle on inside. The tirst joint of the hind tarsi has four groups of

spines on either margin; the apical spines on the second joint are

shorter than the third joint. The fifth tarsal joint on first and second

tarsi have five spines on either margin as in typical <\ raf<)]>hiiJJiix^

while on the fifth joint of hind tarsi there are ))ut four on either mar-

gin as in PuJe.c. Lengths of hind tarsal joint in the proportions

23-15-10-5-12.

Length, 2.25 mm. Color, pale l)rown.

Ti/pe.—Odt No. 6!»23, U.S.N.M.

Genus ANOMIOPSYLLUS,new genus.

This genus is founded on an insect Avhich I described in 1898 as

T[iphh>psijUanuilata. It then dropped into that convenient "catch-

air' Typhi opxijUn., on account of its lack of eyes, though it was

remarked at that time that it represented a distinct genus. One of

the most conspicuous characters is the great length of the maxillary

palpi, which exceed the fore coxte. The eyes are wholly wanting.

On th(> dorsal line the pronotum and mesonotum are of equal length,

while the metanotum is shorter. There is a remarkable and wholly

uni(|uc reduction in the \estiture, the body, excepting the pt)sterior

extremity, being almost wholly nude, and the number of spines on the

legs greatly reduced, there being but four pairs of spines on the pos-

terior margin of the ti))ia\ One of the most important characters is

found in the rounded emargination formed distsiUyon the hind margin

of fore and middle coxa> at the junctuin^ of the coxa and its epiphysis.

In most fleas this is shallow or wanting, with the outer subtending
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limb obtuse. In this case it is very deep, deeper than broad, and the

outer subtending limb is narrowly acute. On the lifth tarsal joints

are combined the characters of two of the Wagnerian genera; on the

fore and middle last tarsal joints the first pair of spines is dislocated

toward the median line and directed straight distad. On the hind last

tarsal joint there are but four spines on either side.

While I am somewhat loath to separate any new genera at this time

when the inflow of strange and aberrant forms has just begun, still, in

this case there is hardly any other course open to me, for otherwise

imdata might be placed with equal propriety in any one of two or

three genera.

ANOMIOPSYLLUSNUDATUSBaker,

This species, the smallest known American flea, was originally

described from two females collected at Tucson, Arizona, in a nest of

Neotoma aJhlgula hj the late Mr. Hubbard, who was one of the most

thorough collectors America has yet seen. In addition to the charac-

terization originally given, the following additional details may be

noted:

The lower row of genal bristles is represented by one very weak and

slender bristle on margin of antennal groove and a similar one on the

lower margin of the head. There are no other bristles on the head

excepting one or two at each lower angle of hind margin, and a very

few short ones on second antennal joint. The thorax is without bristles

excepting one on either side of pronotum at each lateral angle.

The abdominal tergites each have a single row of about six very

weak and slender bristles. One small and slender antepygidial bristle

occurs on either side. The hairs on pygidium are very fine, but

longer than usual.

Style about three times longer than wide at base, and slightly nar-

rowed to the tip, where there is a long bristle. The substylar flap is

long and acute and has numerous bristles on the lower margin. Below

the substylar flap a number of short, stout bristles occur near the

margin.

The first joint of the hind tarsi has four groups of spines on the

anterior margin and two groups on the posterior margin. One of the

spines on apex of second joint of hind tarsi posteriorly is very long

and slender, extending nearly to the end of the last joint. Lengths

of hind tarsal joints in the proportions 18-10-6-5-10.

Length, 2 mm. Color, pale lirown.

Genus CTENOPSYLLUSKolenati.

1863. C/t'nopsz/Hws Kolenati, Hone Soc. Ent. Koss., II, p. 37.

1893. Ctenopsyllus Wagner, Horse Soc. Ent. Ross., XXVII, p. 350.

This is preeminently the genus of mouse and rat fleas. Elsewhere

has been noted the extreme paucity of knowledge on the American
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forms, and also the groat proljabilit}- of sonic of the European species

having been introduced. If these are found anywhere it will he in or

near our great ports, and from these localities we ha\e no specimens
collected on house mice or rats.

SYNOPSIS OF AMERICANSPECIES.

tt. J k'ad without ctenidial npiiiea (ilpinus (p. 427).

<i(i. Head with ctenidia.

I>. Head otenidia of two ypines each hesperomiis (p. 428)

.

hb. Head ctenidia of four spines eacli mexicanus (p. 430).

CTENOPSYLLUSALPINUS Baker.

This species is still known only from the types —a male and female

collected b}" Professor Bruner at Georgetown, Colorado, on Ncoioma.

It is congeneric with inuscul'i., showing the same peculiar type of head,

but it has no genal ctenidia. The following descriptive notes are

added:

Female: Head gently rounded or nearh' flat above from occiput to

frontal notch (which is v^ery high on the front), thence sloping down-
ward and backward to the mouth. The bristles on the head are

developed into short, stout, dark-colored spines, all of which project

downward and backward. The antennal groove extends to about two-

thirds the depth of the head, and above is connected by a chitinous

thickening and furrow across the top of the head with the antennal

groove on opposite side. Near the margin of the front on either side,

extending from mouth to antennal groove, is a row of ten short, stout

s})ines. There are only two spines in the normal lower row on gena.

The upper row has six spines, but instead of stopping above at the

antennal groove this row^ curves around cephalad nearly to the margin

of the front. Disk of vertex on each side witii three oblitpie rows of

spines, an upper one of two spines, a middle of three, and a lower one

of live spines. The antennal grooAC is somewhat contracted below,

and is without minute hairs or bristles on the posterior margin. The

labial palpi extend to one-third of the anterior femora.

Pronotum with a row of about twelve stout bristles on the posterior

third, and on the hind margin a ctenidium of about eighteen or twenty

spines. The usual soft and minute articulatory hairs on anterior margin

of mesonotum are here small teeth. Meso- and metanotum each with

a transver.se row of about eight bristles. Metathoracic epi})hysis with

about ten irregularl}^ placed bri.stles.

First al)dominal tergite with three or four small teeth on either side

of hind niaroin. The abdominal tergites each has a transverse row

of about ten bristles. Antepygidial bristles three on each side, the

middle one in each group slightly longer. Abdominal sternites each

with a row of about ten rather strt)ng and dose-set bri.stles. The

• 'ighth segment, near the middh' of hind margin on cither side, witii a
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group of several \ox\g, and several short, stout bristles. One stout

bristle occurs beneath the pygidiuni on cither side.

The style is very long, about five times as long as broad at base,

nearl}^ cylindrical, except at the tip, where there is a weak bristle,

back of which are about six bristles irregularly placed. Substylar flap

with numerous short, stout bristles above and three very heavy ones

on the lower margin.

The hind coxal epiphysis slopes gradually into the coxa distally,

thus not forming any emargination. The hind femur is without minute

bristles on side. Hind margin of hind tibia with a))out six distant

longer inner spines and about twelve shorter close-set inner ones.

First joint of hind tarsi without paired spines on hind margin, but

with a double row of numerous spines. Bristles on apex of second

hind tarsal joint shorter than third joint. The first pair of spines on

tifth tarsal joint is dislocated toward median line and directed straight

caudad.

Length, 2.5 mm.
Male: Head nearh^ as in the female, but the antennal groove extends

to its upper margin. The two outer in each group of aiitepygidial

bristles somewhat reduced. The last live abdominal sternites only,

have rows of six l)ristles each.

The lateral portion of ninth tergite is without a lobe on the upper

margin. The upper claspers are long, narrow, subrectangular, curved

backward a little, and with two l>laclv teeth at the upper posterior angle.

Lower claspers witii a short, stout, black, recurved spine on hind

margin.

Length, 1..5 mm.

CTENOPSYLLUSHESPEROMYS,new species.

There is in the collection a Cten(>2»<yll((>< taken at Franconia, New
Plampshire, on Peromy.'icus, by Mrs. A. T. Slosson, which represents

a very distinct species in tiuit it possesses a ctenidium of two spines

on either side of the head.

The upper margin of the head is very gradually rounded from the

occiput to the frontal notch, thence curxed downward and l)ackward

to the mouth. The antennal groove is m:irgined ))y chitinous thicken-

ings above and is narrowed to the upper margin of the head, where it

joins the groove of the other side. The marginal row of bristles usual

to this genus occurs on either side of the head; from the frontal notch

to the mouth these bristles are short and heavy and spine-like; from

the frontal notch to the occiput thej^ are much longer and bristle-like.

The upper row of genal bristles is represented by two placed high up;

below this is a row of three bristles, two of which are very strong

—

one over eye, the other considerably above lower margin of head.

Beneath the eye on either side, standing in a vertical row, are two
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short, heavy chMiidial .s})inos directed doNviiwiird and backward. On
either side of disk of vertex are three oWliciue rows of .small ])ristle.s,

the iipi)er with five bristles, the middle of six, and the lower of three.

The usual bristles occur on the hind maro-in of the head, the larger

one at each lower angle beino- un usual I3' short and stout. The few
bristles on the second anteiuial joint are shorter than the third joint.

There are six or eight minute l>ristles along the hind margin of the

antennal groove. In the position of the eye occurs a daik thickening

of the chitin. The mouth parts are uiuisually short, the labial palpi

extending little more than one-half of anterior coxje. The maxillie

are not more than twice as long as broad.

The me.sonotum is twice as long on the dorsal line as either prono-

tum or metanotum. On the posterior third of the pronotum occurs a

transverse row of about twelve bristles, and on the hind margin a

ctenidium of about thirty slender spines, the row curving downward
and backwai'd laterally. Meso- and metanotum each with a larger

row of about ten bristles and anterior to this about three rows of

numerous very irregularly placed smaller l)ristles. ^Nletathoracic

epiphysis with one bristle on hind border, and anterior to this two

rows of live l)ristles each.

Hind margins of dorsal segments with small teeth as follows: Six

on metanotum, six on first abdominal tergite, six on second, two on

third, two on fourth, and two on fifth. The abdominal tergites each

have a row of about fourteen larger bristles and a second row of fewer

smaller ones. Antepygidial bristles all unusually long and stout, the

longest in each set of three nearly equaling the pygidium. The abdom-

inal sternites each have one transverse row of six bristles. The
extremit)^ of abdomen is moderately bristled. One stout l)ristle occurs

beneath the pygidium on either side.

The style is short and stout, not twice as long as wide at the base,

with one long bristle at the apex and several short ones proximad of

it on lower margin. The substylar flap is obtusely but symmetrically

pointed and clothed with eight or ten l)i-istles of varying sizes about

the apical margin. The eighth segment laterally near the lower por-

tion of the hind margin bears a number of long and a mimber of

shorter bristles.

The hind coxa* are without bristles or teeth on the inside. Hind

fenuir with but a single bristle on the side. Hind tibia' with three long

spines on hind margin and a close-set row of twelve shorter ones.

The spines on apex of joint H of hind tarsi are shorter than joint HI.

First pair of spines on fifth tarsal joint dislocated toward median line

and directed straight caudad. Length of hind tarsal joints in the pro-

portions 25-10.5-8.5-5-7.

Length, 2.5 nun. Color, pale brown.

TyjJt.—Cat. ^'o. G924, U.S.N.M.
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CTENOPSYLLUSMEXICANUSBaker.

It was expected thiit the ilea found on Mus rattus at Guanajuato,

Mexico, by Dr. Duge.s, would turn out to l)e some European species.

It proved, however, to differ materially from anything described.

Later. Dr. Duges sent further material from Mu>< norcegleus taken at

the same place. The following notes may be added to the original

description

:

Female: Dorsal segments with small teeth on hind margins as fol-

lows: Six on metanotum, six on lirst abdominal tergite, four on second,

four on third, and two on the fourth. Antepygidial bristles four in

each set, the first inner one and third shortest, second longest and

largest, fourth nearly as long as second. One stout bristle occurs on

either side below pygidium.

The style is rather long and narrow, the length twice the width at

base, narrowing gradually to the apex, where there is a long bristle;

another bristle nearly as large occurs on the lower margin. The sub-

stylar flap has a number of bristles near the apex, mostl}^ on lower

margin.

The hind margin of posterior tibse bears three long spines and a close-

set straight row of about fifteen short spines. The apical spines on

second joint of hind tarsi are shorter than the third joint. The first

pair of spines on last joint of hind tarsi dislocated toward median line

and directed straight caudad.

Length, 2.5 mm. Color, pale brown.

Male: Antepygidial bristles, three on either side; the middle one of

each group longest. The eighth segment on either side below bears

but five bristles.

The lateral portion of the ninth tergite is strongly constricted

below the pygidium, then expanded into a symmetricall}^ rounded limb

which in outline is shaped like a pestle. There is but a single bristle

over the insertion of the claspers. The upper claspers are small but

stout, thumb-shaped, with the ball of the thumb turned caudad, not

extending above the lateral portion of the ninth tergite, and with four

or Hve bristles on the hind margin.

Length, 2 mm.

Genus STEPHANOCIRCUSSkuse.

1890. Stephanodrcus Skuse, Records of Austral. Mus., II, p. 77, pi. xvii.

1895. Stephanodrcus Baker, Canad. Ent., XXVII, p. 63.

1896. Stephanodrcus Skvs^, Records of Austral. Mus., II, p. 7.

The original description of this remarkable genus came to me just

as the Preliminary Studies were being published. I copied the

description and remarked that it presented such an anomalous struc-

ture and such a remarkable case of sexual dimorphism that I would

not attempt to place it in Taschenberg's system, which I was then com-
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pellod to follow. 'V\\i' male and foinalc, even though properly asso-

ciated, would full ill ditt'erent j>enera, perhaps, accordiii*;- to all that

Taschenhero- hud oiven us in the characterization of t>enei'a.

Mr. Skuse took deep umbrage at my wholly innocent remarks and

the next year presented a "rejoinder," in which he reasserts the

specitic identity of the male and female. Beyond this one statement,

his paper was principally taken up with personal criticisms. There

was not the faintest intention on ni}' part to attempt passing- Stejj/iano-

cirmis " under the heel"' —the organism will still contiiuie to exist in

its original status, no matter what either of us may write about it. In

copying the description at all there was no other motive than a desire

for more know ledge concerning it. I was unfortunate in not having

had access to the plates. The simple fact concerning Mr, Skuse's

description is that out of it all he presents in the generic characteriza-

tion but a single diagnostic generic character —that of the pectinated

"cap-like patella" on the head —the other characters ))eing common
to other genera, either separately or in combination. I was not able

at that time to interpret even this clearl}" from the description alone,

as some species of Ctejiojjsyllus presented a similar general appear-

ance. Indeed, the male of Stej^hanodrcufi is apparentlv a Ofc?)oj)si/IIu.'i,

as that genus is commonly known. The matter of four-jointed anten-

nse must certainly be reexamined. If such a character is presented,

then this species must be made the type of a new family differing from

all other known Heas. But in the description of the apparently con-

generic Stephanoclrcua mars, Rothschild says nothing about four-

jointed antennae, and his drawing does not show four joints. Someof

the characters given by Mr. Skuse in the generic description are of

specific value only, and the length of thorax given in the specific diag-

nosis is a character usually of generic value. Other than this, his

specific description is not at all diagnostic.

Mr. Skuse, in this connection, criticises me also for not being able

to place the flea FA-hidnoplmga arnhnUotx. But I could not do anything

with it until a fuller and more exact morphological study was made
and a real generic diagnosis presented.

The genus Kstephanocircus now possesses far greater int(>rest for

American students on account of the recent publication of

STEPHANOCIRCUSMARSRothschild.

This species Avas collected on a ^'' iresj)ero)iu/s''' in ArgcMitina l)y Dr.

Berg, and is known from a single female in the Rothschild collection.

It is greatly to be i-egretted that the male could not have also passed

under Mr. Rothschild's critical eye. The occurrence of this genus

also in South America is a matter of great interest. It is of

interest to note that a greater numl)er of striking ca.ses of .sexual

dimorphism occur in Soutii American fieas than in those of an}' other

country.
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Genus HYSTRICHOPSYLLATaschenberg.

1880. Hystrlchup.^iiUa Taschenberg, Die Flohe, p. 83.

1895. Hystrichupsylla Baker, Canad. Ent., XXVII, p. 186.

Taschenberg Imsed this genus on the remarkable flea originallj'^

named Pulex talpce by Curtis, which is the oMusiceps of Ritsema (but

not the taljxe of Bouche, which is Msoctodentatus Kolenati). The

species seems to have been unknown to Kolenati, or he would certainly

have given it a separate generic designation. The genus remained

monotj'pic until the description of

HYSTRICHOPSYLLAAMERICANABaker.

This species is represented in the collection by a single female col-

lected on an Evotoinys &tOvono, Maine, b}' the late Prof . F. L. Harvey.

Although evidently congeneric with the European species, it shows

very wide specilic difl'erences. The head lacks the flattened, calloused

front as illustrated by Tas(;henberg, and the pronotum is ])y far the

longest thoracic segment. However, the specimen, figured in ''Die

Flohe,"" is a male, whih^ our unique tj^pe is a female. A complete study

of both sexes of this species is nmch to be desired.

Dr. Fletcher has sent to me from Nepigon, Canada, a dried and badly

mutilated specimen of a larg(\ totally new flea, apparently of this

genus, which presents a still wider divergence. It was taken, I under-

stand, on a sandy lake shore, near which its host probably lives. I

hesitate to describe it from this material, and yet am loath to leave

unrecorded such an interesting addition to our fauna.

Genus CERATOPSYLLUSCurtis.

1832. Ceratopsyllus CvRTifg,, Brit. Entoinolug., X.

1^33. Ora/ops2/M«s Westwood (Ischnopsyllus) Ent. Mo. Mag., I, p. 359.

1863. Ceratopsyllus Kolenati, Hone Soc. Ent. Ross., II, p. 39.

1893. Ceratopsyllus Wagner, Hone Soc. Ent. Ross., XXVII, p. 350.

1898. Ceratopsyllus Wagner, Hone Soc. Ent. Ross., XXXI, p. 580.

1898. Ceraiojtsylhis Rothschild, Novitates Zoologiere, V, p. 542.

The species of this genus —the most distinctly marked genus in the

Palialdm —are confined to bats. Unquestionably, species belonging

here will be found in North and South America. I regret not to be

able to record a single one.
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LIST OF SIPHONAPTERAOF THE WORLD,WITH BIBLIOGRAPHY,

HOSTS," AND HABITATS.

To January 1, 1903.

Family SARCOPSYLLIDiE Taschenberg.

Genus SARCOPSYLLAWestwood.

SARCOPSYLLAPENETRANS(Linnaeus] Westwood.

1748. Catesbey, Nat. Hist, of Carolina, Florida, and Bahama Islands, III, a].!..,

p 10, fig. 3. {I'nle.c miiumm cntoii peiwtruns.)

1743. B.XRRERE, Nouv. Relation de la France cHjuinoxiaks p. <)3. {Pulex mhndU-

tiinmsnigrlcami.)

1756. Patrick Brown, Nat. Hist, of Jamaica, II, p. 418. (Aam,. fmms .ah

mtem nidnlam proboscide aratiore.

)

175S Linnaeus, Svst. Nat., 10th ed., p. 614. {Pulex penetram.)

1788' SwVHTZ, Kongl. vetensk. Acad. Nya. Handl., IX, p. 40. {Pulex penetram.)

I8I5'. Okkn, Naturgesch. f. alle Stiinde, III, p. 402. {Rhjnchoprion penetram.)

1821 PoHL, Reisen in Brasilien, I, p. 106. {Pnlex penetram.)

1823. DuMERiL, Considerations gener. sur la classe des Insectes, pi. liv, iigs. 4-5.

{Pulex penetrans.)
,

1826. DuMEUiL, Dictscienc. nat.,XLIV,p.82. Atlas, pi. ..m, hgs. 4-;). {I nlex

penetrans.

)

1 1 > 1

1S29. GuERiN, Iconograph. d. regne animal Insectes. Text, expl., ]>. 1-, pi- n.

(
Derviatoph Unx penetram.

)

1832. PoHL and Kollar, Brasilicns vorzugli.-h lilstige Insecten, ]>. S. {J ulex

penetrnn.'<.

)

1836 Rhuckahd, Ann. Mag. Nat. Hist., p. 129, pi. vii. {Pulex penetrans.)

1837_40 Westwood, Trans. Ent. Soc., H, p. 199, pi. xx. {Sarrnps„na penetrans.)

1S44. Gekva.s, Hist. nat. .1. Ins. Aptercs, III, p- 368, pi. xi.ix, iig. 11. {Pule:r

penetrans.)

1863. K01.ENATI, Hone 8o--. Ent. Ross., 11, p. 28. {Sarcop.-^ytla penetram.)

1864 Karsten, Beitr. z. Kennt. <1. Rhynchoprion penetrans.

I867" Bonnet, M.Muoire sur la I'ucv penetrante auChique. {Pulex penetrans.)

1874. R.TSEMA, Rc..ensb. Corresp., XXVIII, p. 76. {Pulex penetrans.)

1880 RiTsKMA, Zeits,-hr. f. ges. Natnrwiss., p. 181. {Pulex penetrans.)

1880 TAScriENBER.i, Die FlC.he, p. 44. {Sarcopst,lla penetrans.)

1895. Baker, Canad. Ent., XXIII, p. 20. {Sarcopsylla penetrans.)

1896. OsBORN, Div. Ent. Dept. Agr.-l. I'.ull. No. 5 (n. s.). p- 14--, hg. vxu.

{Sarcopsiilla penetram.

)

Hosts: Man and the domesticated animals and .some others.

llalHat: Tropical regions of both hemispheres.
^

~l7theteriptiv7]^io'n7f^texUh^sts are referred to umler nan.es used

by Taschenberu^ Wagner, Rothschild, and the various collec-tors who have sent m

specimens. These names are necessarily in great confusion an.I represe.il many

schools of nomen,.lature. In this list these same names are referred to j^ga.n nx the

bibliography. Through the kindness of Mr. Gerrit S. Miller, jr., of the I
.

b.

National Museum, th^ host names are also given according to the current m.n^-

clature, thus reducing all the names to one system an.l in such a manner as to make

the references plahi in every ca.se.
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Genus XESTOPSYLLABaker.

XESTOPSYLLAGALLINACEA (Westwood) Baker.

1874-75. Westwood, TheEntom. Mo. Mag., XI, p. 246. [SarcopaylJa gallinacea.)

1880. Taschenberg, Die Flohe, p. 55, pi. i, %. 5. {Sarcop.v/lla gallimtcea.)

1890. Johnson, Proc. Ent. Soc. Wash., I, p. 203. {Pidex pnlhdorum.)

1895. Bae:er, Canad. Ent., XXVII, p. 20. {SairopsyUa gallimtcea.)

1896. OsBORN, Div. i:nt. Dept. Agrcl., Bull. No. 5 (n. s.), p. 144, figs. 76-77.

{Sarcopsylla gallinacea.
)

Hosts: Domesticated animals, especiall}" chickens.

Habitat: Warmer portions of America and Africa.

Family HECTOPSYLLID^E Baker.

Genus HECTOPSYLLAFrauenfeld.

HECTOPSYLLAPSITTACI Frauenfeld.

1860. Frauenfeld, Sit/Aingsl). d. k. Acad. d. Wiss. Wien., XI, p. 462. (Heciop-

sylla jjsitlaci.
)

1880. Haller, Archiv. f. Naturgeseh., Jahr. 46, p. 72, pi. iv. { RhyncJiopsylla

pide.i:
)

1880. Tascrenberg, Die Fluhe, p. 5. [Rhynchopsylla pnlcx.) Hosts, "Psitiacus

and Molossus."

1895. Baker, Canad. Ent., XXVII, p. 21. {Rhynchopsylla pidex.)

Hosts: Pslttacxis and NyctinoniuK.

Habitat: Ceylon.

Family VERMIPSYLLID.E Wagner.

Genus VERMIPSYLLASchinikewitsch.

VERMIPYSLLAALACURTSchimkewitsch.

1885. Schimkewitsch, Zool. Anz., no. 187.

1889. Wagner, Hone Boc. Ent. Ross., XXIII, nos. 1-2, p. 205.

1895. Baker, Canad. Ent., XXVII, p. 22.

Hosts: The ungulates.

Habitat: Western Asia.

Family MEGAPSYLLID^EBaker.

Genus MEGAPSYLLABaker.

MEGAPSYLLAGROSSIVENTRIS(Weyenbergh) Baker.

1879. Weyenbergh, Bull, de la Acad. Nac. de Ciencias Repiib. Argent., Ill, p.

188. {Pvlex gros.ih'c"ntris. )

1880. Taschenberg, Die Flohe, p. 101. {Pulex grossiventris.)

1895. Baker, Can. Ent., XXVII, p. 3. {Sarcopsylla grossiventris.)

1898. Baker, Journ. N. Y. Ent. Soc, VI, p. 53. {Megapsylla grossiventris.)

Host: Zaedyus minutus.

Habitat: Argentine Republic.
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Family PULICID^.

Genus PULEX Linnaeus.

PULEX ANOMALUSBaker.

1!)0:>. Hakeu, sec. p. .".SI.

Host: Citellus.

Habitat: Southern Colorado.

PULEX AFFINIS Baker.

190:1 Bakkr, see p. 382.

Jlost: Lepua.

Habitat: Arizona.

PULEX BOHLSII Wagner.

1900. Wagnkk, Horai Soc. Ent. Eoss., XXXV, p. 5.

Host: .

Habitat: Paraguay.

PULEX BRASILIENSIS Baker.

1903. Bakkk, see p. 379. Host, '^Mus nUtns and Mus decumanus.'

Host: Mus rattus and Mus normgious.

Habitat: Sao Paulo, Brazil.

PULEX CUSPIDATUS Kolenati.

1863. Kolenati, Hone Soc. Ent. Ross., II, p. 33.

1893. WacxNek, Horte Soc. Ent. Ross. XXVII, p. 9.

Host: Erlnacem euro2>xus.

Habitat: Europe.

PULEX DUGESII Baker.

1899. Baker, Ent. News, Feb., ji. 37. {I'lile.r irritmis var. dntjei^ii.) Host,

^' tSpermophilus macroarus.^'

Host: Cltellus inacnmrus.

Habitat: Mexico.

PULEX ECHIDNiE Denny.

1840. Westwood, Mod. Classif. Insects, II, p. 493.

1843. Denny, Ann. and Mag. Nat. Hist., XII, p. 315, ].l. \xvii, fig. fi. Host,
'

'

Echkhui Injstr'w.
'

*

1844. Gervais, Hist. nat. d. Ins. Apteres, HI, p. 37-'.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIH, p. 79.

1880. RiTSEMA, Zeitsch. f. ges. Naturwiss., LIII, p. 185.

1880. TAScnENBERG, Die Flohe, p. 98.

1895. Baker, Canad. Ent., XXVII, p. 1.30.

7fast: Tavhyc/lossus aculeatus.

Habitat: Van Dicmans Land,



486 PROCEEDINGSOF THENATIONAL MUSEUM. vol. xxvii.

PULEX GLACIALIS Taschenberg.

"1880. Taschexbeik;, Die Flohe, p. 7<5, pi. m, fig. 17.

1895. Baker, Canad. Ent., XXVII, p. Ill (ex. Amer. spe<'.).

Host: Lepus ^'' glaciaUs.-'

IlaUtat: "NordPole."

PULEX HYiEN^ Kolenati.

184H. Kolenati, Meletemata Entomologica, Pt. 5, ji. 26, jil. xix, fig. 1.

18H3. Kolenati, Hone Soc. Ent. Ross., II, p. 30. {Pule.v Htriatus.)

1874. Ritsema, Regensb. Correspbndenzhlatt, XXVIII, p. 77.

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 184.

1880. Taschenberg, Die Flohe, p. 100.

Jlofif: Tlyamd striata.

Habitat: Tnin.scaiu'iisia, Persia,

PULEX IRRITANS Linnaeus.

1746. LiNN.EUs, Fauna snecica, 2d ed., No. lH!t5.

1746. LiNxV.Eii.s, Fauna suecica, Isted., Xo. 1471. {Pulex ater.)

1762. Geoffroy, Hist, abregee d. Ins., II, p. 614, \^\, xx, fig. 4.

1778. Degeer, Mem. j). servir. a I'liist. d. Ins., VII, p. 1, \)\. i, figs. 1-4. {Fulex

vulr/aris.
)

1832. DuGES, Ann. d. science nat., XXVII, p. 147, ]>!. w, fig. 1.

1832. DuGEs, Ann. d. science nat., p. 163. {Pu/ex Ikdii in !.•<.)

1832. BoucHE, Nov. Act. Acad. Leop. Carol., XVII, p. 503.

1844. Gervais, Hist. nat. d. Ins. Apt., Ill, p. 365.

1855. KtJcHENMEisTER, Parasiteii, I, p. 452.

1856. Walker, Dipt. Brit., Ill, p. 2.

1858. Maitland, Herklots Bouvvstoff., ]>. 310.

1859. Kolenati, Fauna d. Altvaters, p. 65.

1863. Kolenati, Horte Soc. Ent. Ross., II, p. 31, fig. 2.

1873. Ritsema, Tijds. v. Entomol., 2d ser., VIII, p. Ixxxiv.

1874. Ritsema, Regensb. Corresp., XXVII, p. 76.

1880. Ritsema, Zeitschr. f. ges. Naturwiss., p. 181.

1880. Taschenberg, Die Flohe, p. 64.

1895. Baker, Canad. Ent., XXVII, p. 66. {Piile.r irrlhnis nm] P. simtilnm^.)

1896. OsBORN, Div. Ent., Dept. Agr.,Bull. No. 5 (n. s.), p. 147, fig. 80. {Pulex

irrifans and P. simulans.
)

Hosts: Ilom.o^ Yulpes., Didelphis^ f'a7iis, Felis., etc.

Ilahitat: Temperate and tropical regions of the world.

PULEXJACULANSMotschulsky.

1840. Motschulsky, Bull. Soc. Imp. des Nat. de Moscou, p. 170. Host, "/>*;m.s

jaculus.^^

1880. Taschenber(4, Die Flohe, p. 105.

Host : . 1 lactaga jaculus.

Habitat: Siberia.
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PULEX KERGUELENSISTaschenberg.

1880. Taschenberg, Die Flohe, p. 67, pi. ii, fig. 12.

1895. Baker, Canad. Ent., XXVII, p. 65.

Host: " Pelecanoldes urinafrie,'''' lidc. Ta.schenhorg.

Jlabitat: Kergiielen Island.

PULEX LAMELLIFER Wagner.

'895. Waoner, Horffi Soc. Ent. Ross., XXIX, p. 1, fig. 1.

1895. Baker, Journ. N. Y. Ent. Soc, VI, p. 54.

Host: Some rodent.

HaMtat: Transcaspia.

PULEX LEMMUSMotschulsky.

1840. Motschulsky, Bull. Soc. Imj). des Nat. de Moscou, p. 170. Host, '^Mijodes

/>»U»H.S."

1880. TASCHENBERd,Die Flolie, p. 105.

/fosf: Lei/u/ius >^]).

Habitat: ? Siberia.

PULEX LONGISPINUS Wagner.

1893. Wagner, Horae Soc. Ent. Ross., XXVII, p. 9, j)!. iv, fig. 1. Host,

" Eriniiceus europieus."

1895. Baker, Journ. X. Y. Ent. Soc, YI, p. 54.

Host: Hrinaeeus sp.

Hahltat: West Turkestan.

PULEX LUTZII Baker.

1903. Baker, see p. 380. Host, "Galictis riltatus."

Host: Grlson vittatus.

Habitat: Sao Paulo, Brazil.

PULEX LYNX Baker.

1903. Baker, see p. 383.

Host: Lynx canadensis.

Habitat: Moscow, Idaho.

PULEX MADAGASCARIENSISRothschild.

1900. KoTiiscHiLD, The Ent. Record and Journ. of Variation, Xll, nt>. '1, fig. 3.

Host, '

' Centetes ecaudatus.
'

'

Hfst: Tenrec ecaudatus.

Habitat: Madagascar.

PULEX PALLIDUS Taschenberg.

1880. Taschenberg, Die Flohe, p. r>5, pi. i, fig. 9.

1895. Baker, Canad. Ent., XXVIT. ).. (ill.

Hosts: Herj)estes ichneuiiton and Mus dltiiprs.

Habitat: Egypt and Island of Socotra.
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PULEX TUBERCULATICEPSBezzi.

1890. Bezzi, Bull, della Soc. Entom. Ital., XXII.

1895. Baker, Canad. Ent., XXVII, p. 64.

Host: Ursus arctos.

Habitat: Europe.

PULEX VULPES Motschulsky.

1840. Motschulsky, Bull. Soc. imp. de JNIoscou, }>. 170.

1874. RiT«EMA, Regensb. Corresp., XXVIII, p. 79.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 183.

1880. Taschenbeeg, Die Flohe, p. 66, pi. ii, figs. 10-11. {Pulrx globiccpti.)

Hosts, "Canis vulpes andMeles taxus.^^

1895. Baker, Canad. Ent., XXVII, p. 66. {Pulex globiceps.)

Hosts: Vulpes vulpes and Meles nieles.

Habitat: Europe.

Genus CTENOCEPHALUS Kolenati.

CTENOCEPHALUSCANIS (Curtis) Baker.

1749. RoESEL, Insektenbelustigungen, II, Muscaruni atque culit-uiu, pis. ii-iv.

(Der so bekannte als beschwerliche Floh.)

1826. Curtis, Brit. Entom., Ill, no. Ill, flg. 8. [Pulex cauis.)

1832. DuGES, Ann. d. scienc. nat., XXVII, p. 154, pi. iv, figs. 2, 5-9. {Pulexcanis.
)

1835. BoucHE, Nov. Act. Acad. Leop. Carol., XVII, Pt. 1, ]>. 505. {Pnlexfelis.)

1844. Gekvais, Hist. nat. des Insectes, Apt., Ill, pp. 371-372, pi. xlviii, fig. 8.

(
Pulex canis, P. felis, and P. serratirt'ps.

)

1856. Walker, Dipt. Brit., Ill, pp. 2-3. {Pidex canis and P. felh.)

1858. Maitland, Herklots Bouwstoff., II, p. 310. " {Pidex canis and P.fi/is.)

1859. Kolenati, Fauna d. Altvaters, p. 66. {CtenocepJutlus vuvcuxh-ntdlus and

C. enneodus.)

1863. Kolenati, Horfe Soc. Ent. Ross., II, p. 45. figs. 14-15. [Ctenoccphnhis

novenidentatus and C. enneodus.

)

1867. Landois, Nov. Act. Acad. Leop. -Carol.. XXXIII, p. 19, pis. i-vii. {Pidex

canis.)

1873. Ritsema, Tijdsch. v. Entomol., 2d ser., VIII, p. Ixxxv. {Ctenoccplmus

novemxlentatus and C. enneodus.)

1874. Ritsema, Regensb. Corresp., XXVII, pp. 77-78. {Palrx aoiis and 1'. fells.

)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, pp. 182-183. {Prdex canis and

P. felis.)

1880. Taschenberg, Die Flohe, p. 77, pi. iii, fig. 16. {Pidex serraticcps.)

1888. Simmons, Amer. Mo. Micr. Journ., Dec. {Pulex canis.)

1895. Baker, Canad. Ent., XXVII, p. 164. {Palex serraticeps.)

1896. OsBORN, Div. Ent., Dept. Agrcl., Bull. No. 5 (n. s.), p. 150, fig. 83. {Pidex

serraticeps.

)

1896. Howaro and Marlatt, Div. Ent., Dept. Agrcl., Bull. No. 4 (n. s. ), p. 24,

fig. 5. {Pulex serraticeps.)

1901. Rothschild, The Ent. Record and .lourn. of Variation, XIII, No. 4.

p. 126, pi. III. {Pulex canis and P. fells.

)

Hosts: Canis familiaris, Urocyov. cinereoargenteus.^ Felis domes-

tica, etc.

Habitat: Cosmopolitan.
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CTENOCEPHALUSERINACEI (Leach) Baker.

\KV2. Leach, in (lurtis lirit. Ent, IX, no. 417. {Ceralophi/llys erinncei.)

1S.S5. BoucnE, Nov. Act. Acad. Loop. -Carol., XVTI, Tt. 1, j). 507. {Pulex
errnacei. )

1844. (Jervais, IILst. nat. d. Ins., Apt., Ill, p. 378. {Pulex erinacei.)

185(5. Walkek, Insecta lirit., Diptera, III, p. 3. {Pulex erinacei.)

1874. RiTSEMA, Regensb. Corresp., XXVIII, p. 78. {Pulex erinacei.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 183. {Pulex erinacei.)

1880. Tascmenberg, Die Flohe, p. 81. {Pulex erinacei.)

1893. Wagner, Horse Soc. Ent. Ross., XXVII, p. 9. {Pulex erinacei.)

1895. Baker, Canad. Ent., XXVII, p. 164. {Pulex erinacei.)

Ho8t: Erinaceits eiirojXBu.s.

n< lint at: Europe.

CTENOCEPHALUSINiEQUALIS Baker.

1895. Baker, Canad. Ent., XXVII, p. 164. {Pulex inxqualis.)

1896. OsBORN, Div. Ent., Dept. Agrcl., Bull. No. 6 (n. s.), p. 153, fig. 84. {Pulex

iii.rqualix.

)

Hod: LejMs.

Hcihitaf : Arizona.

CTENOCEPHALUSLEPORIS (Leach) Baker.

1832. Leach, in Curtis Brit. Ent., IX, no. 417. {(A'ratophyllus lipuri.s.)

1874. RiTSEMA, Regensb. Corresp., XXVIII, p. 76. {Pulex leporis.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182. {Pulex lepori.t.)

1880. Taschenberg, Die Flohe, p. 82. {Pulex goniocephalus.)

1895. Baker, Canad. Ent., XXVII, p. 165. {Pulex goniocephalus.)

1896. OsBORN, Div. Ent., Dept. Agrcl., Bull. V, (n. s. ), p. 153. {Pulex gonioceph-

alus.
)

Host: Lepus spp.

Hafjitat: Europe.

CTENOCEPHALUSSIMPLEX Baker.

1895. Baker, Canad. Ent., XXVII, p. 164. {Pulex in.rqualis var. simjylex.)

Host, '

' Lepus sylvaticus.
'

'

1896. OsBORN, Div. Ent., Dept. Agrcl., Bull. V, (n. s.), p. 153. {Pulex inxqualis

var. simplex.

)

Host: Lepus floridanus subsp.

Habitat: Michigan and Iowa.

Genus ECHIDNOPHAGAOUiff.

ECHIDNOPHAGAAMBULANSOlliff.

18S6. Olmff, I'n.r. Linn. Soc. N. S. Wales (2), I,
i>.

172. Host, "Echidna hps-

trix.''

lloxt : T(icJn/(/l(>s.'<iis (Wf/terrtifs.

Halntat: New South Wales.

Proc. N. ]M. vol. xxvii -08 29
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Genus CERATOPHYLLUS Curtis.

CERATOPHYLLUSALASKENSIS Baker.

1903. Bakek, see p. 394.

Host: Oftcllxs Iximni'ensls.

Ilafntat: Point Burrow, Alaska.

CERATOPHYLLUSARCTOMYSBaker.

1903. Baker, see p. 411.

Host: Arctomys monax.

Ilahitat: Pcterboro, NewYork.

CERATOPHYLLUSARIZONENSIS Baker.

1898. ]>AKEK, Jouru. N. Y. Eiit. Soc, YI, p. 55. {l\dcx Ai-izu)icnsis.) Host,

"Silvery motise.'^

Host: Neotoina alhigula.

Habitat: Tucson, Arizona.

CERATOPHYLLUSARMATUŜA^agne^.

1900. Wagnek, Hone Soc. Ent. Ross., XXXV, p. 17. Host, "Ptrromijs rolans."

Host: Seiuro'pteras rassicus.

Hahltat: Siberia.

CERATOPHYLLUSASIO Baker.

1903. Baker, see p. 406.

Host: Megaseops aslo.

Hahltat: AYellesley, Massacliusetts.

CERATOPHYLLUSBRUNERI (Baker) Wagner.

1895. Baker, Canad. Ent., XXVII, p. 132. {Pale.f hnoieri.) Host, "Sj^ervio-

2)hilus 13-lineatus.
'

'

1896. OsBORN, Div. Ent. Dept. AgrcL, Bull. V (n. s.), p. 149, tig. 82. {Pulex

bruneri.
)

1898. Baker, Journ. N. Y. Ent. Soc, VI, p. 55. {Pule.c hrunerl.)

Hosts: CiteUus l-J-Uveatus^ C franldlnll^ and 6'. columhianus.

Habitat: Nebraska and Idaho.

CERATOPHYLLUSCALIFORNICUS Baker.

1903. Baker, see p. 395.

Host: Mici'ot'us calif o7'nim(s.

Habitat Mountain View, California.

CERATOPHYLLUSCANADENSISBaker.

1903. Baker, see p. 407.

Host: (?)

Habitat: Ottawa, Canada.
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CERATOPHYLLUSCHARLOTTENSISBaker.

1898. IIakki;, Jourii. N. Y. Eut. Soc, \'I, p. afi. {I'ule.c churloUensiii.)

Host; "A iiiousc."

Ilahltat: Qiuhmi (liailottt^ Lslands.

CERATOPHYLLUSCILIATUS Baker.

li)0:>. R.VKER, see p. 397.

Host : E\itcun las.

JIahltat: Mountain View, ('alifornia.

CERATOPHYLLUSCOLORADENSIS(Baker) Wagner.

1895. Bakkk, Cknad. Kut., XXVII, p. HI. {l\d,'x ciMmulemis.)

Host: Sodrus freinonti.

UnVitiii : Colorado.

CERATOPHYLLUSCOLUMB.^ (Walckener and Gervais) Rothschild.

1832. Stephens, in Curtis' Brit. Ent., IX, no. 417. {Nomen nudum.)

1844. Walckener and Gervais, Hist. Nat. Ins. Ai)teres., ITT, p. 375, pi. maiii,

fig. 7. [Pulex columhx.)

1856. Walker, Diptera Brit., TIT, p. 5. {Pulex columbx.)

1858. ]\lArrLANn, Herklots Bouwstoffen, p. 311. (Pulex culunib.x.)

1874. liiTSEMA, Regens. Corresp., XXVTIT, p. 79. (Pulex columbx.)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 183. (Pulex cobnabx.)

1892. Theobald, An Account of British Flies, I, p. 540. (Pulex columbx.)

1900. Rothschild, Novitates Zoological, VIT, p. 542.

Host: Coluinha lima.

Habitat: Europe.

CERATOPHYLLUSCONSIMILIS Wagner.

1898. Wagner, Hon« Soc. Ent. Ross., XXXI, p. 562, i)l. viii, rig. 11. Host,

"Jrn'co^a."

Host: Mlcrotus.

Habitat: Gouv. Charkow, Russia.

CERATOPHYLLUSDENTATUSBaker.

1903. Baker, see p. 390.

Host: Lynx canadensis.

Habitat: Moscow, Idaho.

CERATOPHYLLUSDIVISUS Baker.

1895. Baker, Canad. Ent., XXNil, p. 132. (Pulex longi»pinm.)

1898. Baker, Joarn. N. Y. Ent. Soc, VI, j). 54. (Pulex dinms.)

Host: Scninis frenuniti.

Habitat: Colorado.
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CERATOPHYLLUSDRYAS (Wagner) Baker.

1898. Wagnkr, Hora^Soc. Ent. Ros.s., XXXI, p. 568, pi. viii, lig. 4. {Ceratophyl-

his sciurorum var. drya.s. ) Host, ' 'Mi/oxus drijas.
'

'

Host: Gils nitedula.

Habitat: Gouv. Warone.sch, Russia.

CERATOPHYLLUSEREMICUSBaker.

1903. Baker, see p. 417.

Host: Peroniyscus ereniicus.

Habitat: Santa Rita Mts., Arizona.

CERATOPHYLLUSFASCIATUS (Bosc.) Curtis.

1801. Bosc J)' Antic, Bull. Sci. 8oc. Thil., Ill, p. 156, no. 44. {I'uk.r fumatus.)

1802. Bosc d' Antic, Wiedemann's Ardiiv., p. 211. {Fulexfitsciains.)

1805. Latreille, Hist. Nat. d. Ins., XIV, p. 42. {Pulex fasciatus.)

1844. Ctervais, Hist. Nat. d. Ins. Apteres, III, j). 373. {Pulex fasciatus.)

1832. Curtis, Brit. Ent., IX, no. 417. {CeratophyUvs fasciatus.)

1858. jNIaitlano, Herklots Bonwstoffen, p. 310. [Pulex fasciatus.)

1863. Kolenati, Horjfi Soc. Ent. Ross., II, p. 34, tig. 5. {Ctenopsyllus fasciatus.)

1874. Ritsema, Regensb. Corresp., XXVIII, p. 76. {Pulex fasciatus.)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 182. {Pulex fasciatus.)

1880. Taschenberg, Die Flohe, p. 69. {Pulex fasciatus.) Hosts, " Myox^isnitcla,

Talpa europsea, Mus musculus and Mus decumanus.^'

1895. Baker, Canad. Ent., XXVII, p. 111. {Pulex fasciatus, as to European

specimens only.

)

1896. OsBORN, Div. Ent. Dept. Agrc, Bull. V (n. s.), p. 148. {Pulex fasciatus.)

1898. \yAGNER, Horte Soc. Ent. Ross., XXXI, p. 560, pi. viii, fig. 10.

Hosts: Jilioinys (fiierchnus^ Talpa europma^ Mus i/nisoulus, and 3Ius

vorvegicus.

Habitat: Europe.

CERATOPHYLLUSFRINGILL^E (Walker) Baker.

1856. Walker, Dipt. Brit., HI, p. 4. {Pulex fringilhc.)

1863. Kolenati, Horse Soc. Ent. Ross., II, p. 34. {Trichopsylla fringill?c.)

1873. Ritsema, Tijds. v. Entom., XVI, p. 84. {TrichopsyllafringilLr.)

1874. RiTSEiMA, Regensb. Corresp., XXVIII, p. 79. {Pulex fringillx.)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 184. {Pulex frin.gilla\)

1892. Theobald, An Account of British Flies, I, p. 32. {Pulex fringillx.)

Hosts: Passer domesticus and Chlorls chlorls.

Habitat: Europe.

CERATOPHYLLUSGALLIN.^ (Schrank) Wagner.

1804. Schrank, Fauna boica. III, p. 195. {Pulex gallluR'.)

1827. Gravenhorst, Uebers. d. Arb. u. verilnd. d. Schles. Gesellsch. f. vaterl.

Kultur., p. 67. {Pulex rufus.)

1835. BoucHE, Nov. Act. Acad. Leop. Carol., XVII, Ft. 1, p. 504. {Pulex

gallinx.

)

1844. Gervais, Hist. Nat. d. Ins. Apteres, III, p. 375. {Pulex gallinse.)

1856. AValker, Dipt. Brit., Ill, p. 2. {Pulex gallimv.)
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1858. Maitland, Herklots Bouwstoffen, p. 11. {Pidex galUuic.)

18():>. KoLENATi, Hone Soc. Ent. Ross., II, p. 84. {TrichopiojUa (jitlUnw.)

1878. RiTSKMA, Tijdschr. v. P^utoiii., XVI, p. Ixxxiv. {Trirli,)ps;/U<i tfollinu.

)

1874. RiTSEMA, RcgeiiHb. Corre.'^p., XXVIII, p. 78. {Palex (j<dlinn'.)

1880. RiTSEMA, Zeitwhr. f. ges. Xaturwiss., LIU, p. 182. {Palex gull inw.)

1880. Taschenber*;, Die Flohe, p. 70. {Pulex arium. ) Hosts, "Gallus domestic as,

l\irdas meruld, Erithdcux nihicuJa, Acredula rosea, Columha (rrxiy. .V».«

sijlraticus, and Scotopliilns noctida.'"

1892. Theobald, An Account of British Flies, I, p. 31. {Pukx (jallinu.)

1895. Baker, Canad. Ent., XXVII, p. 110. {Pulex avium.)

1896. OsBORN, Div. Ent. Dept. AgrcL, Bull. (n. s.), p. 147. {Pulex arium.)

1900. Rothschild, Novitates Zoologicfe, VII, p. 540.

Hosts: Gallus domesticus^ Merula rnerula^ Erithacus ri(hecul(i, yEgith-

alos rosea, Cohimha cenas, Mus sylvaticus, and Pterygistes noctula.

Habitat: Europe.

CERATOPHYLLUSHIRSUTUS (Baker) Wagner.

1895. Baker, Canad. Ent., XXVII, p. 182, {Pulex hWmtus.)

1898. Wagner, Horse Soc. Ent. Ross., XXXI, p. 500.

Host: Cyno7nys ludovicianus.

Habitat: Colorado.

CERATOPHYLLUSHIRUNDINIS Curtis.

1831. Kohler, Uebers. d. Arb. u. Yeriind. d. Schles. (iesellsch. f. vaterl. Knltur.

p. 73. {Pulex liirundinis.) Host, "Chilidonurhicn.^'

1832. Curtis, Brit. Entom., IX, no. 417, fig.

1835. GuERiN and Percheron, Genera des Ins., 5tli livr. No. 7.

1844. Gervais, Hist. nat. d. Ins. Apteres, III, p. 374. {Pulex ]tiruadini.<<.)

1856. Walker, Dipt. Brit., Ill, p. 5. {Pulex hirimdini.%)

1858. Maitland, Herklots Bonwstoffen, p. 311. {Pulex hirundinijt.)

1859. Bouillon, Ann. d. Soc. Ent. Beige. {Pulex hirundinis.)

1874. RiTSEMA, Regensb. Corresp., XXVII, p. 78.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 187.

1892. Theobald, An Account of British Flies, I, p. 31. {Pulex hirundlnitf.)

1900. Rothschild, Novitates Zoologic;e, VII, p. 542.

Host: ITirundo xirbica.

Habitat: Europe.

CERATOPHYLLUSIDAHOENSIS Baker.

1908. Baker, see p. 418.

Host: Citellus columhiamis.

Habitat: Moscow. Idaho.

CERATOPHYLLUSIGNOTUS (Baker) Wagner.

1895. Baker, Cunad. Ent., XXVII, pj). 1 II and li»l. {Pulex itjnotuji and Ti/phlop-

.ti/lla ajuerirana.)

1896. OsBORN, Div. J^nt. Dept. Agrcl., I'.ull. V (n. s. ), p. 154, ligs. S6, 87. ( Ti/ph-

lopxylla ainericana.

)

1898. Wagner, Horte Soc. Ent. Ross., XXXI, p. 560.

Hosts: Geomys bursavins and Thoinomys falpoidts.

Habitat: Iowa, Colorado, and Idaho.
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CERATOPHYLLUSKEENI Baker.

ISiK). I5AKEK, Caiiad. Ent., \>. 2o4. {J'ldcj: Iccciii.) llojst, "Sitomyskeeni."

I[(»<t : Peroiityacus heeni.

II(ih!t((f: Queen Charlotte Islands.

CERATOPHYLLUSLABIATUS Baker.

1908. Baker, .see p. ;102.

IIoi<t: Lynx canadensis.

Ilahitat: Moscow, Idaho.

CERATOPHYLLUSLAGOMYSWagner.

1898. Wagner, Horaj Soc. Ent. Ross., XXXI, p. 567, pi. viii, fig. 1. Host,

^' Lagoniys rut il lift."

IIoHt: (h'hotona rutiJtis.

Ilahitat: Transcaspia.

CERATOPHYLLUSLEUCOPUSBaker.

1903. Baker, see p. 401.

Host: Peroniyscus leucopus.

Ilahitat: Peterboro, New York.

CERATOPHYLLUSLUCIDUS Baker.

1908. Baker, see p. 410.

Host: Sc! aru.s freiaonti.

Hahitat: Southern Colorado.

CERATOPHYLLUSMELIS Curtis.

1832. Curtis, Brit. Ent., IX, no. 417. Host, '' Mcks td.viis."

1844. Gervais, Hist. nat. d. Ins. Apteres, III, p. 871. [Pule.r melis.)

1856. Walker, Insecta Brit., Diptera, III, p. 5. {Pnle.v meHft.)

1857. GuRLT, Archiv. f. Naturgesch., XXIII, p. 280. {Pule.r onelis.)

1863. Kolenati, Horaj Soc. Ent. Ross., II, p. 33. {Trichopsylla md!s.)

1874. RiTSEMA, Regensb. Correspond., XXVIII, p. 79. {Pule.r virl I f<.)

1875. RiTSEMA, Tijdsehr. yoor Entomol., XVI, p. Ixxiv. {Trichopsylla melh.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 184. {Pulex melh.)

1880. Taschenberg, Die Flohe, p. 73, pi. ii, fig. 15 and pi. iii, fig. 16. {Pule.r

vielh.
)

1895. Baker, Canad. Ent., XXVII, p. 182. {Pule.r mel is.)

Host: M<ies oiieles.

Hahitat: Europe,

CERATOPHYLLUSMETALLESCENS(Kolenati) Baker.

1856. Kolenati, Parasiten d. Chiropteren, ]>. \VA. {Pule.r rnetallescens.) Host,

'^Pteropus cegyptiaca."

1863. Kolenati, Horje Soc. Ent. Ross., 1 1, p. 30, pi. i, fig. 1. {Pule.r rnetallescens.)
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1874. RiTSEMA, Kegensl). Corresp., XXVIII, p. 77. {Pidcx metulknainH.)

1S80. UrrsKMA, Zeitschr. f. ges. Xaturwiss., LIII, \). 184. {Pulex metallcscenx.)

1880. Taschenbekg, Die P'l()he, j). 101. { Pnler nielnlleHcenf!.)

Host: Housettus (Bgyptutcu^^.

Habitat: Egypt.-

CERATOPHYLLUSMONTANUS(Baker) Wagner.

1895. Baker, Caiiad. Eat., XXVII, p. l.'!2. [J'tili^.r moiildiins.)

1898. AVagner, Horse Soc. Ent. Ross., XXXI, p. 560.

Hod: Scuirus aherti.

Habitat: Colorado.

CERATOPHYLLUSMULTISPINOSUS Baker.

1898. Baker, Journ. N. Y. Eut. yoc, VI, ji. 54. {Pnlex mnUiitpinomii.) Host,
" Lepun Ki/lvaticus.'"

Host: Le])us jloridanus maJlartis.

Halntat: North Carolina.

CERATOPHYLLUSMUSTEL^Wagner.

1898. Wagner, IIor;e Soo. Ent. Ko.st:'., XXXI, p. 5(>5, pi. viii, fig. 2. Host,
'

' Putorius vulgari)i.
'

'

Host: Patorius nivalis.

Habitat: Goiiv. Lublin. Russia.

CERATOPHYLLUSOCULATUSBaker.

190.3. Baker, see p. 89t>.

Host: Pi (tor ins vison.

Habitat: Washington City.

CERATOPHYLLUSPENCILLIGER (Grube) Wagner.

1852. Grube, Middendorf.s Sibirische Reise, II, I't. 1, p. 500. {Pulex pencilliger,

as to male only.

)

1863. Kolenati, Horaj Soc. Ent. Ross., II, j). 32, ]>1. i, fig. 3. {Trichopaiilla juhcH-

ligcr.
)

1874. Ritsema, Regensb. Corresp., XXVIII, p. 79. {Pulex pencilliger.)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 183. {Pulex pencilligir.)

1880. Taschenherg, Die Flolie, ]). 99. {Pulex penciUigir.)

1898. AVagner, Horae Soc. Ent. Ross., XXXI, ]>. 15, \i\. viu, lig. (i (as tn male

only).

Host: Putorius sihiriea.

Habitat: Siberia.

CERATOPHYLLUSPERPINNATUSBaker.

1903. Baker, see p. 391.

Host: (?)

Habitat: Queeu Cliark)tto Islands.
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CERATOPHYLLUSPETIOLATUS Baker.

1903. Bakek, see p. 415.

Host: Lynx canadensis.

Habitat: Moscow, Idaho.

CERATOPHYLLUSPINNATUS Wagner.

1898. Wagner, Hone Soi-. Ent. Ross., XXXI, p. 57:;, \A. viii, tig. 5.

Host: Mas sp.

Habitat: NewAlexandria, Russia.

CERATOPHYLLUSPROXIMUSBaker.

1903. Baker, see p. 412.

Host: Citellus sp.

Hahitat: Palm Springs, Arizona.

CERATOPHYLLUSPSEUDARCTOMYSBaker.

1903. Baker, see p. 399.

Host: Arctomys monax.

Habitat: Newport, Herkimer County, New York.

CERATOPHYLLUSSCIURORUM( Schrank) Curtis.

1804. Schrank, Fauna boica, III, p. 195. (Pulex xriurorum.)

1832. Curtis, Brit. Ent, IX, no. 407.

1835. BoucHE, Nov. Act. Acad. Leop. Carol., XVII, j). 506. {Pulex sciurormn.)

1844. Gervais, Hist. nat. d. Ins. Apteres, III, p. 373. {Pidex sciurnrnm.)

1856. Walker, Insect. Brit., Ill, p. 3. {Pulex sciurorum.)

1858. Maitland, Herklota Bouwstoffen, p. 310. {Pulex sciurorum.)

1874. Ritsema, Regensb. Corresp., XXVIII, p. 78. {Pulex sciurorum.)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, p. 183. {Pulex sciurorum.)

1880. Taschenberg, Die Flohe, p. 75. {Pulex sciurorum.)

1895. Baker, Canad. Ent., XXVII, p. 132. {Pulex .'^ciurormn.)

1896. OsBORN, Div. Ent. Dept. Agrcl., Bull. V (n. s.), p. 48. {Pulex .<!c!urorum.)

Host: Sciu?'is milgaris.

Hahitat: Europe.

CERATOPHYLLUSSEXDENTATUSBaker.

1903. Baker, see p. 403.

Host: Neotoma sp.

Habitat: Boulder Creek, California.

CERATOPHYLLUSSILANTIEWII Wagner.

1898. Wagner, Horfe Soc. Ent. Ross., XXVII, p. 574, pi. viii, tig. 12.

Host: Arctomys hohac.

Habitat: Russia.
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CERATOPHYLLUSSTURNI (Gervais) Baker.

1844. (iicKVAis, liii^t. iiat, des Ins. AptC-res, III, p. 37i>. {J'nlc.r stnrui.)

1856. Walker, Dipt. Brit., Ill, j). 7. {Palex sturni.)

1858. Maitland, Herklots Bouwstoffen, p. 311. (Pukx Mmni.)

1892. Theobald, An Account of British Flies, p. 32. {Pulex sturni.)

Host: Sturnus vulgaris.

Hahitat: Europe.

CERATOPHYLLUSSTYLOSUSBaker.

1903. Baker, see p. 4 IS. Woi^i, ''ILaplodon yiiju.''

Host: Aplodontla rafa.

Hahitat: Astoria, Oregon.

CERATOPHYLLUSSTYX Rothschild.

1832. Curtis, Brit. Entom., IX, No. 417. {Cn-atophi/llus hifasciaha^.)

1844. Gervais, Hist. nat. d. Ins. Apteres., Ill, p. 575. ( Ceratophyllnx hifasciatus.

)

1874. EiTSEMA, Regensb. Corresp., XXVIII, p. 76. {CeralophyUus Infasclafus.)

1880. RiTSEMA, Zeitsclir. f. ges. Natiirwiss., LIII, p. 182. {Ceratoplii/IluKhifasriatus.

)

1900. Rothschild, Novitates Zoologicte, VII, p. 543, pl.ix, figs. 5, 7, 8, 16. ( Cera-

tophyllus sli/.r.
)

Host: Rijmri'i 7'i2Xiria.

Hahitat: Europe.

CERATOPHYLLUSSUBARMATUSWagner.

1900. Wagner, Horse Soc. Ent. Ross., XXXV, \i. IS. Host, '^Lagomi/K sp."

Host: Ochofona sp.

Hahitat: Alpine region of Altai Moiui tains, Russia.

CERATOPHYLLUSTESQUORUMWagner.

1898. Wagner, Hone Soc. Ent. Ross., XXXI, p. 564, p!. vui, fig. 9. Hosts,

^' Spermopliilus muKicmi and S gultatus.'^

Hosts: Oitellus musicus and C. c/uttatus.

Hahitat: Russia and Siberia.

CERATOPHYLLUSTOLLII Wagner.

1900. Wagner, Hora^ Soc. Ent. Ross., XXXV, p. 19, pi. i, (ig. s. Ho.st, " Ptcr-

omys volans.

'

'

Host: Sciuropteras russiciis.

Hahitat: Siberia.

CERATOPHYLLUSTUBERCULATUSBaker.

1903. Baker, see p. 393. •

Host: Citelhis cohimhlanus.

Hahitat: Moscow, Idaho.
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CERATOPHYLLUSURALENSIS Wagner.

1898. AVagner, Hone Soc. Ent. Ross., XXXI, p. 571, \>\. viii, fig. 3.

Host: (?).

Ilahitat: Ural Mountains, Russia.

CERATOPHYLLUSVISON Baker.

1903. See p. 408.

Host : Putorlu.s vison.

Ilahitat: Peterboro, New York.

CERATOPHYLLUSWAGNER!Baker.

1903. See p. 405.

Host: Peromyscus sp.

Habitat: Moscow, Idalio.

CERATOPHYLLUSW^ICKHAMI (Baker) Wagner.

1895. Baker, C'anad. Ent., XXVII, p. 111. {Pidex iclckhami, Host, " Sciuroptenis

volans," P. gillettei, Host, " Sciurus canadensis," and P. hovardli. Hosts,

"Red squirrel, Gray or Fox squirrel, and Field mouse.")

1896. OsBORN, Div. Ent. Dept. Agrcl., Bull. Y, p. 140, fig. 81. {Pulex wicMami,

P. gillettei, and P. liowardii.)

1898. Baker, Journ. N. Y. Ent. Soc, YI, 54. {Pulex gillettei and P. hovxirdii.)

1898. Wagner, Horse Soc. Ent. Ross., XXXI, p. 560.

Hosts: Sciuropterusvolans^ Sciurus In/dsonicus, /Sciurus carolinensis^

Arctorays monax, and field mouse.

HaMtat: New York, Michigan, Iowa, Nebraska, Georgia, Arizona.

Genus CTENOPHTHALMUSKolenati.

CTENOPHTHALMUSAGYRTES(Heller) Baker.

1891. Saunders, Ent. Mo. Mag., II (2), p. 170. {Typhlopsylla assimUis, not of

Taschenberg.

)

1896. Heller, Entom. Nachrichten, XXII, p. 97. {Typhlopsylla agiirtes.)

1898. Wagner, Hora; Soc. Ent. Ross., XXXI, p. 35, pi. ix, figs. 23-24. ( Typhlop-

sylla agyrtes. )

1898. Rothschild, Novitates Zoologic?e, Y, p. 533, pi. xv, figs. 1-2; pi. xvii,

figs. 12, 14, and 17-25.
(

Typhlopsylla agyrtes. ) Hosts, ' 'Ilypudwus glareolus,

Mus sylvaticus, Arvicola amphibius, Sorex vulgaris, Crossopus ciliatus, T. aljya

europsea. '

'

Hosts: Evotomys hercynicus^ Jfus sylvaticus, Microtus aim/phihius,

Sorex araneus, Neomys fodiens, and Talpa eurojpcea.

Habitat: Europe.

CTENOPHTHALMUSALTAICA (W^agner) Baker.

1900. Wagner, Horpe Soc. Ent. Ross., XXXY, p. 11, pi. i, fig. 5. {Typhlopsylla

aftaica.) Host, " Lagoinys sii."

Host: Ochotona sp.

HaMtat: Altai Mountains.
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CTENOPHTHALMUSASSIMILIS (Taschenbei:g) Baker.

1S80. T.xsciiENBERG, Die Fl('ilie, p. ST), p|. iv, tij;. 27. { Typhi oj is i/lId (iHsimllis.)

Hot^tH, Sore.v ralgarin, Titlpn earojnca, i\fus .v/lraticus, and Arvicola arralis.

1895. Baker, Canad. Knt., XXVII, p. 190. {TyphlopsyUa assimUis, excluding

American forms.)

189(5. OsBOKN, Div. Ent. Uept. Agrcl., Bull. V (n. s.), p. 153. [Ti/phlopsylla

as><i>ii His, as to European forms.

)

LS98. Wagnek, Hone Soc. Ent. Ross., XXXI, p. 84, pi. ix, fig. 25. {Typltlopsylla

(()tsi))iilis.)

1900. Wagnek, Hone Soc. Ent. Ross., XXXV, p. 9. {Typhlopsylla asmnills.)

Hostf<: SoTcv a/'ancKs, Ta/jja europsea, Mus sylvatlcw^, and Mlerotus

Habitat: Europe.

CTENOPHTHALMUSBIDENTATIFORMIS (Wagner) Baker.

1889. Wagner, Horje Soc. Ent. Ross., XXIII, p. 351, pi. vi, figs. 4, 5. ( Typhlop-

sylla hidenUiilformis.) Host, '^Mus decumanus."

1898. Baker, Journ. N. Y. Ent. Soc, VI, p. 55. {Typhlopsylla hidentatifoniiis.)

Host: Mus. normgicus.

Hah! tat: Siberia.

CTENOPHTHALMUSBISOCTODENTATUSKolenati.

1835. BoucHE, Nov. Act. Acad. Leoii. Carol., XVII, \). 507. PuUx tulpiv, not

Curtis.)

1857. Kolenati, Paras, d. Chirop., p. 33. {C'tenopJUhalrmis talpx.)

1858. Maiti.and, Herklots Bouwstoffen, II, p. 310. {Pulex talpiv, not Curtis.

)

1859. Kolenati, Fauna des Altvateri,", p. 65. [Ctenophthalmus bisbidentatus, syn.

fide Kolenati.)

1803. Kolenati, Hone Soc. Ent. Ross. , II, p. 35. {Clenophthalmus bisoctodentaius.

)

1873. Ritsema, Tijds. v. Entomol., 2d ser., p. Ixxxiv. {Clenophthalmus hlsocto-

denlatus.
)

1874. Ritsema, Regensb. Correspondenzhlatt, XXVIII, p. 77. {Clenophthalmus

bisoctododatus.

)

1880. Ritsema, Zeitschr. f. ges. Naturwiss., LIII, ]). 184. {Ctenophthalmtis hlsodo-

dentatus.
)

1900. Wagner, Honx3 Soc. Ent. Ross., XXXV, p. 8, pi. i, fig. 2. {Typhlopsylla

bisoctodentata.

)

Host: Taljja euroj^Bia.

Habitat: Europe.

CTENOPHTHALMUSDASYCNEMUS(Rothschild) Baker.

1897. Rothschild, The Ent. Record and Journ. of Variation, IX, No. 7, pi.

{Tryphlopsylla dasyenemus.) Hosts, "Sore.v vulgaris and Talpa vuropiva."

1898. Rothschild, Novitates Zool., V, p. 540, pi. xv, figs. 4, 5. {Typhlopsylla

dasyenemus.

)

Hosts: Son.v arancus and Talpa europxa.

Habitat: Ensrland.
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CTENOPHTHALMUSFRATERNUSBaker.

1895. Bak«-r, Caiiad. Ent., XXVII, p. 190. {T;/ph/oj>si///a fral<ni<i.)

Host: CO
Habitat: South Dakota.

CTENOPHTHALMUSGENALIS Baker.

1903. See p. 424.

Host: Scalops sp.

Habitat: Michigan.

CTENOPHTHALMUSGIGAS (Kirby) Baker.

1837. Kirby, in Richardson's Fauna Boreali-Amer., IV, p. 318, pi. vi, fig. 9.

{Pidex gigas.)

1840. Westwood, Introd. to Mod. Classif. of Ins., II, p. 493. {Pulex gigas.)

1843. Denny, Ann. and Mag. Nat. Hist., XII, p. 316. {Pulex gigas.)

1844. Gervais, Hist. Nat. d'Ins. Apteres., Ill, p. 374. {Pulex gigas.)

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 78. {Pulex gigas.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, jj. 180. {Pulex gigas.)

1880. Taschenberg, Die Flohe, p. 98. {Pulex gigas.)

1895. Baker, Canad. Ent., XXVII, p. 164. {Pulex gigas.) Host, " Lepus

sylvaticus.
'

'

1896. Osborn, Div. Ent. Dept. Agricl., Bull. V (n. s.), p. 152. {Pulex gigas.)

Host: Z,epus Jlm'idanus subsp.

Habital: Canada and Michigan.

CTENOPHTHALMUSINGENS (Rothschild) Baker.

1900. Rothschild, The Entom. Record, and Journ. of Variation, XII, No. 2.

(
Typhlopsylla ingens.

)

Host: Batkijenjus marltimusf.

Habitat: Cape Colony.

CTENOPHTHALMUSINTERMEDIUS (Wagner) Baker.

1900. Wagner, Hora? Soc. Ent. Ross., XXXV, p. 8, pi. i, lig. 9. {Typhlopsylla

intermedia.

)

Host: Metaehirus opossiwi.

Habitat: Paraguay and Ecuador.

CTENOPHTHALMUSORIENTALIS (Wagner) Baker.

1898. Wagner, Hora; Soc. Ent. Ross., XXXI, p. 37, pi. x, tig, 30. ( Typhlopsylla

orientalis.) Host, " Spermophilus sp."

Host: Citell'us sp.

Habitat: Gouv. Charkow, Russia.

CTENOPHTHALMUSPENTACANTHUS(Rothschild) Baker.

1897. Rothschild, The Ent. Record and Journ. of Variation, IX, No. 3. ( Typhlo-

psylla' pentacanthus.
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1898. RoTJiscHiLi), Novitates Zooloiricii-, V, ]). 541, pi. .vv, fig. 8. {Ti/phlopfii/Ua

peiitdcavtlnis.

)

Host: Mus Hijlvaticiis^Talpa eurojJUia.

llahitat: England. .

CTENOPHTHALMUSPSEUDAGYRTESBaker.

1895. Baker, Caiiad. Ent., XXVII, p. 190
( Tijphlops>illa assimUis)— not of Tasch-

berg. Host, Scalops " arfjentatus."

1898. Baker, Journ. N. Y. Ent. Soc, {Typhlopsf/lla asuimilis var.?)

1908. Baker, see p. 421.

Hosts: Seal ops anjentatiis.

Uabltat: Iowa and Michigan.

CTENOPHTHALMUSSETOSA(Wagner) Baker.

1898. Wagner, Hora' So(^ Ent. Ross., XXXI, p. 137, pi. x, tig. 78. {Tifphlop.v/l.la

setosa. ) Host, '

' SjK'DiiopIi ilus sp.
'

'

Host: CitellKS ,sp.

Habitat: Southeastern Russia,

CTENOPHTHALMUSSIBIRICA (Wagner) Baker.

1903. Wagner, Hora3 Soc. Ent. Ross., XXXV, p. 10. [Ti/phlnpsi^Ua dhmca.)

Host: Spalax sp. ?

Habitat: Transbaikalia.

CTENOPHTHALMUSTRISTIS (Rothschild) Baker.

1900. Rothschild, The Entom. Record and .Journ. of Variation, XII, no. 2,

fig. 1. {Typhlopsylla tristis.)

Host: Petaurus austmlis.

Habitat: Victoria, Australia.

CTENOPHTHALMUSTYPHLUS(Motschulsky) Baker.

1840. Motschulsky, Bull. 8oc. imp. Moscow, p. 169, tig. [Pule.r typhlus.)

1874. RiTSEMA, Regensb. Corresp., XXVIIl, p. 79. {Pnlex typhlus.)

1880. RiTSEMA, Zeitschr. f. ges Naturwiss., LIIl, p. 183. {Pule.r typhlus.)

1880. Taschenberg, Die Flolie, p. 94. (Typhlop-vjlla caumsica.)

1895. Baker, Canad. P:nt., XXVII, p. 190. {Typhlopsylla eaucam-a.)

1898. Wagner, Horaj Soc. Ent. Ross., XXXI, p. 35. {Typhlopsylla caucasira.)

Host: Sjxdax sp.

Habitat: Caucasian steppes.

CTENOPHTHALMUSUNCINATA (Wagner) Baker.

1898. Wagner, Hone Soc. Ent. Ross., XXXI, p. 590, pi. x, fig. 29. ( Typhlopsylla

uucinata.) Host, ^' Puiorivn vulgaris."

Host: Putorius lu'ralis.

Habitat: Gouv. Lu))lin, Russia.
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Genus ANOMIOPSYLLUSBaker.

ANOMIOPSYLLUSNUDATUSBaker.

1898. Baker, Journ. N. Y. Ent. Soc, VI, p. 56. {Typhlopsylla nudaia.)

Host: Neotoraa aVbigula.

Habitat: Arizona.

Genus CTENOPSYLLUSKolenati.

CTENOPSYLLUSALPINUS (Baker) Wagner.

1895. Baker, Canad. Ent., XXVII, p. 100. {Typhlopsylla alpina.)

1898. Wagner, Horse Soc. Ent. Eoss., XXXI, p. 577.

Host: Neotoma sp.

Habitat: Colorado.

CTENOPSYLLUSBIDENTATUS (Kolenati) Wagner.

1860. Kolenati, Monog. der Europ. Chirop., ji. 147. ( Ctenophthalmus bidentatus.
)

1863. Kolenati, Horse Soc. Ent. Ross., II, p. 38.

1893. Wagner, Hora; Soc. Ent. Ross., XXVII, p. 351.

Hsf: (?)

HaJj'itat: Europe.

CTENOPSYLLUSGRACILIS (Taschenberg) Baker.

1880. Taschenberg, DieFlohe, p. 96. {Typhlopsylla gracilis, exc. syn.) Hosts,

"Talpa europcVa and Sorex vulgaris."

1895. Baker, Canad. Ent., XXVII, p. 190. {Typhlop.sylla gracilis.)

Hosts: Taljja cnropoia and Sorex araneus.

Habitat: Europe.

CTENOPSYLLUSHESPEROMYSBaker.

1903. Baker. See p. 428.

Host: Peromyscus sp.

Hahitat: Franconia, New Hampshire.

CTENOPSYLLUSMEXICANUSBaker.

1896. Baker, Canad. Ent., XXVIII, p. 85. {Typhlopsylla mexicana.)

Host: Mus Tottiis.

Hahitat: Mexico.

CTENOPSYLLUSMUSCULI (Duges) Wagner.

1832. Duges, Ann. d. Sci. Nat., XXVIII, p. 163. {Pidex musculi.)

1835. Bouche, Nov. Act. Acad. Leop. Carol., XVII, p. 208. {Pulcx niuscidi.)

1844. Gervais, Hist. Nat. d. Ins. Apteres, III, p. 374. {Pidex musmli.)
1856. Walker, Insect. Brit., Diptera, HI, p. 4. {I'ulex musculi.)

1856. Kolenati, Parasiten d. Chirop., p. 33. {Ctenophthalmus musculi.)

1859. Kolenati, Fauna d. Alvaters, p. 65. {Ctenophthalmus quadridcntatus.)

1863. Kolenati, Horaj Soc. Ent. Ross., II, p. 37. {Ctenopsyllus quadridentatus.)
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1873. KoLENATr, Tijds. v. Entoniol., LXXXV. {Clenopmjllxu (jiindrUladitlns.)

1874. RiTHEMA, Regensb. Ci^rresp., XXVITT, p. 78. {Pulex muHcuU.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182. {Pukx muscuU.)

1880. Tascitenberg, Die Flohe, p. 92, pi. iv, fig. 25. [Typldopsylla muscvli.)

Hosts, " Mun musculus, M. agrarius, ^[. decumanus, and M. rattus."

1895. Baker, Canad. Ent., XXVII, p. 190. {Tiiphlopmjlla mmculi.)

1898. WagNEK, I lone Soc. Ent. Ross., XXXI, p. 577.

Ilo^t: J/?/.y ntHxciil Kx^ 2r. agrarhts, M. norve(jlcn.s, and M. ratttis.-

JIabitat: Europe.

CTENOPSYLLUSPECTINICEPS Wagner.

1893. Wagner, Hone ^oc. Eat. R.).ss., XXVII, p. 347, pi. vi, figs. 2-3. {Typhlop-

mjlla pcct'miceps) . Host, "Arvicola ceconom^is."

1898. Baker, .Tonrn. N. Y. Ent. Soc, VI, p. 55. {TyjdddpsylUi pccliniceps.)

Host : 2rici'<>fiis <econoriius.

Habitat: Transbaikalia.

CTENOPSYLLUSSIBIRICUS Wagner.

1852. Grube, jNIiddendoi-f s Sibirische Reise, II, Pt. 1, p. 500. {Pnlex penciUi-

ger as to female only.)

1898. Wagner, Hone Soc. Ent. Ross, XXXI, p. 24, pi. vui, figs. 13-14. Hosts,

" Putorms sibiricns and I\ vulgaris."

Hosts: Putorlus s!htr!ci(s and P. nivalis.

CTENOPSYLLUSSILVATICUS (Meinert) Baker.

1896. Meinert, Entom. Meddels. 5 Bd. {Typhlopsylla s'dvatica.)

Host: (?)

Habitat: Europe.

CTENOPSYLLUSSPECTABILIS (Rothschild) Baker.

1898. Rothschild, The Entom. Record and Journ. of Variation, X, no. 10, fig.

( Typhlopsylla spectuhdls. ) Host, '

' Hypudxus glareolus."

Host: Evotomys hercynious hr'tttanious.

Habitat: England.

CTENOPSYLLUSTASCHENBERGIWagner.

1898. Wagner, Mora' Soc. Ent. Ross., XXXI, p. 577.

Host : Jfus inusculus.

Habitat: Russia.

Genus STEPHANOCIRCUSSkuse.

STEPHANOCIRCUSDASYURI Skuse.

1890. Skuse, Records of Australian INluseum, II, p. 77, Sydney, Sept.

1895. Baker, Canad. Ent., XXVII, p. 63.

Host: Hasyurus niaculatus.

Habitat: New South Wales.
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STEPHANOCIRCUSMARSRothschild.

1808. Rothschild, Novitates Zoologica3, \, p. 544, pi. xvi, fig. 11.

JJod: ''Hespci'om.ys'''' sp.

Ilahitat : A rg-entina.

Genus HYSTRICHOPSYLLATaschenberg.

HYSTRICHOPSYLLAAMERICANABaker.

1899. Baker, Ent. News, Feb., p. 37. Host, " Evotomi/s np."

Host: Evotomys gapperi.

Ilahitat: Maine,

HYSTRICHOPSYLLATALP/E (Curtis) Rothschild.

1826. Curtis, Brit. Eut., Ill, no. 114, fig. { Pules Udpie.)

1844. Gervais, Hist. Nat. d. Ins. Apteres, III, p. 373. {PiUex tnlpir.)

1856. Walker, Ins. Brit., Diptera, III, p. 4. {Pule.v talpae.)

1858. Bouillon, Ann. d. la Soc. Ent. Beige., II, p. 187. {Pulex talpsc.)

1868. RiTSEMA, Tijdschrift voor Entoniol., 2 ser., Ill, p. 173. {Pulex talpse.)

1873. RiTSEMA, Tijds. voor Entomol., p. lxxxiv. {Pulex falpie.)

1874. RiTSEMA, Regenst. Corresp., XXVII, p. 76. {Pnlex talpx.)

1878. RiTSEMA, Tijds. voor Entomol., XVII, p. lxxiii. {Pulex talpx.)

1880. RiTSEMA, Zeitschr. f. ges Natnrwiss., LIII, p. 182. {Pulex talpx.)

1880. Taschenberg, Die Flohe, p. 83, pi. iii, fig. 21. { Hystrichopsylla obtusurjiit.)

1895. Baker, Canad. Ent., XXVII, p. 186. {IhjstrichopsiiUa ohtusiceps.)

1900. Rothschild, The Entom. Record and Journ. of Variation, XII, no. 11,

p. 257, pi. X. Hosts, " Talpa europ^a, Sorex vulgaris, Crossojms ciliatu.%

3Ius sylvatictis, Hypudseus glareolus, Mustela vulgaris, Mustela erminea.^^

Hosts: Talpa eurojysea, Sorex airmieus^ Neomys fodiens^ Mus sylvat-

icus^ Evotomys Kercynlcus^ Putorius nivalis^ and Putorius erininea.

Habitat: Europe.

Genus CERATOPSYLLUSKolenati.

CERATOPSYLLUSDICTENUS Kolenati.

1856. Kolenati, Paras, d. Chiropt., p. 32.

1857. Kolenati, Wiener Ent. Monats., p. 66.

1860. Kolenati, Monogr. d. europ. Chiropt., p. 58.

1863. Kolenati, Horse Soc. Ent. Ross., II, p. 43, fig. 13. Host, ''Yesperugo

discolor.
'

'

1874. RiTSEMA, Regensb. Corresp., XXVIII, p. 79.

1880. RiTSEMA, Zeitschr. f. ges. Natnrwiss., LIII, p. 184.

1880. Taschenberg, Die Flohe, p. 91. ( Ti/phlopsylla dicfenus.

)

1895. Baker, Canad. Ent., XXVII, p. 190. {TypUopi^ylta dictmus.)

Host: Yespertilio tnurinus.

Habitat: Russia.

CERATOPSYLLUSELONGATUS(Curti.) Rothschild.

1829. Curtis, Guide Gen., p. 36. {Ceratojdnjllus elongaim.) Host, "Yeqjerugo

noctula. '

'

1844. Gervais, Hist. Nat. d. Ins. Apteres., Ill, p. 372. {Pulex elongatus.)

1832. Curtis, Brit. Entom., IX, No. 417, fig. {Ceratophyllus elongatus.)
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1874. RiTSEMA, Regensb. Corresp., XXVIII, \>. 7S. {Ceratoplii/llns I'lonyatus.)

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182. {CeratophylluH elon-

gatus.

)

1898. Wagner, Horpe Soc. Ent. Ross., XXXI, p. 82, pi. ix, fig. 5. {Ceratop-

sylla subobscu7'a.

)

1898. Rothschild, Novitates Zool., V, p. 542, pi. xvi, figs. 6, 8, 10.

Host: Pterygistes noctula.

Habitat: Europe.

CERATOPSYLLUSHEXACTENUSKolenati.

1856. Kolenati, Paras, d. Chiropt., p. 51.

1857. Kolenati, Wiener Ent. Monats., I, p. 66.

1860. Kolenati, Monog. d. europ. Chiropt., pp. 122, 131, 138, and 142.

1863. Kolenati, HomeSoc. Ent. Ross., II, p. 41, fig. 11. Hosts, " Pkrotus miritus,

Vespnugo discolor, Rhinoloplms hipposideros, Synotus barbaslellus, ]^es2ier-

tilio murums, VespertiUo capacinii."

1873. RiTSEMA, Tijds. v. Entomol., p. Ixxxv.

1874. RiTSEMA, Regensb. Corresp., XXVIII, p. 79.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 184.

1880. Taschenberg, Die Flohe, p. 89. ( Typhlopsylla hexactena.

)

1895. Baker, Canad. Ent., XXVII, p. 189. {Typhlopsylla hexadenus.)

1898. Wagner, Horse Soc. Ent. Ross., XXXI, p. 31, pi. ix, fig. 19.

Hostn: Plecotus auritus^ Yes])et^tUio murinus^ Rhinolojjhus Jdpposide-

r<9.s, Barhastella harbastellus^ Myotis myofis, and 3fyotis capacinii.

Hahitat: Europe.

CERATOPSYLLUSINCERTUS Rothschild.

1900. Rothschild, The Entom. Record and Journ. of Variation, XII. No. 2.

Hosts: Nyctinoinus jugular is and N. hrachypterus.

Habitat: Madagascar and Sierra Leone.

CERATOPSYLLUSINTERMEDIUS Rothschild.

1898. Rothschild, Novitates Zoologicpe, V, p. 543, pi. xvii, fig. 15. Host, 'Tfs-

perugo serotinus."

Host: VespertiUo serotinus.

Habitat: England.

CERATOPSYLLUSJUBATUSWagner.

1898. Wagner, Horte Soc. Ent. Ross., XXXI, p. 30, pi. ix, figs. 20 and 22.

Host, '

' Vesperugo pip istrellus.
'

'

1898. Rothschild, Novitates Zoologicfe, V, p. 544.

Host : Pip istrelhts pipistrellus.

Habitat: Europe.

CERATOPSYLLUSOBSCURUSWagner.

1898. Wagner, Hone Soc. Ent. Ross., XXXI, p. 30. Host, " Vesperugo discolor.''

Host: VespertiUo niurinus.

Habitat: Russia.

Proc. N. M. vol. xxvii~03 30
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CERATOPSYLLUSOCTACTENUSKolenati.

1856. Kolenati, Paras, d. Chiropt., p. 31, pi. iii, fig. 31.

1857. Kolenati, Wiener Ent. Monats., I, p. 66.

1858. Kolenati, Fauna d. Altvaters, p. 65.

1860. Kolenati, Monogr. d. europ. Chiropt., pp. 51,55, 58, 66, 77, 86, 91,95, 115,

122, 131, and 148.

1863. Kolenati, Hor^e Soc. Ent. Ross., II, p. 42, fig. 12. Hosts, "Synotus bar-

ba.steUus, Plecotus aurUus, Rhmolophus hipposideros, Amblyotus atratus,

Vcsperugo pipistrellus, Vesperugo serotinus, Vesperugo noctula, Vesperugo

discolor, Vesperugo nilssonii, Vespertilio nattereri, Vespertilio murinus, Ves-

pertilio ciliatus, and Vespertilio mysiadnus."

1873. RiTSEMA, Tijds. v. EntomoL, p. Ixxxv.

1874. RiTSEMA, Regensb. Corresp., XXVIII, p. 79.

1880. RiTSEMA, Zeitsohr. f. ges. Naturwiss., LIII, j). 184.

1880. Taschenberg, Die Flohe, p. 87, pi. iv, fig. 22. ( TyphlopsiiUa odactenus.
)

1895. Baker, Canad. Ent., XXVII, p. 189. {TyphlopsyUa odactenus.)

1898. Wagner, Horte Soc. Ent. Ross., XXXI, p. 26, pi. ix, fig. 16.

1898. Rothschild, Novitates Zoologicpe, V, p. 543, pi. xvi, figs. 7 and 9.

Hosts: Barbastella harbastellus, Plecotus auritus^ Rliinolophus hip-

posideros^ Amhlyotus atratus, PipistreUus j)ipist7'ellus, Vespertilio sero-

tinxis, Pterygistes noctula, Yespertilio mtirimcs, Yespertilio nilssonii,

Myotis nattereri, Myotis myotis, Myotis ciliatus, and Myoils mystacinus.

Habitat: Europe.

CERATOPSYLLUSPENTACTENUSKolenati.

1856. Kolenati, Paras, d. Chiropt., p. 32. {Ceratopsi/Jlus pentactenus and C.

tetractenus.

)

1857. Kolenati, Wiener Ent. Monats., I, p. 66. {Ceratopsyllus tetractenus.)

1860. Kolenati, Monogr. d. europ. Chiropt., pp. 58, 86, 122, 131, and 138.

( Ceratoj)syJlns tetractenus.

)

1863. Kolenati, Horpe Soc. Ent. Ross., II, p. 39. {Ceratopsyllus tetractenus.)

Hosts, Plecotus auritus, Synotus barbastellus, Vesperugo pipistrellus, Vespe-

rugo noctula, Vesperugo discolor, and Vespertilio murinus.

1873. RiTSEMA, Tijds. v. Entom., p. ixxxv. {Ceratopsyllus tetractenus.)

1874. RiTSEMA, Regensb. Corresp., p. 80. {Ceratopsyllus tetradenus.)

1880. RiTSEMA, Zeitschr. f . ges. Naturwiss. , LIII, p. 185. ( Ceratopsyllus tetractenus.

)

1880. Taschenberg, Die Flohe, p. 90, pi. iv, fig. 24. {Typhlopsylla pentactenus.)

1892. Saunders, Ent. Mo. Mag., (2), III, p. 66.

1895. Baker, Canad. Ent., XXVII, p. 189. {Typhlojisylla pentactenus.)

1895. Rothschild, Novitates ZooL, II, p. 66.

Hosts: Plecotus auritus, Parhastella harhastellus, Pipistrellus pipis-

trellus, Pterygistes noctula, Vespertilio murinus, and Myotis myotis.

Habitat: Europe.

CERATOPSYLLUSPETROPOLITANUS(Wagner) Baker.

1898. Wagner, Horae Soc. Ent. Ross., XXXI, pi. ix, fig. 18. {Ceratopsylla liex-

adena var. petropolitana.

)

Host: A bat.

Habitat: Russia.
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CERATOPSYLLUSUNIPECTINATUS ( Taschenberg ) Wagner.

1880. Taschenberg, Die Flohe, p. 91. {TijphlopsxjUa unipect'mata.)

1895. Baker, Canad. Ent., XXVII, p. 189. {Ti/phlopfiyUa unlpectindta.)

1898. Yv^AONER, HoTOSoc. Ent. Rosa., XXXI, p. 580.

Hoxi : Rhinol&phus hipposideros.

llah'ititt : Europe.

CERATOPSYLLUSVARIABILIS Wagner.

1898. Wagner, Hor;ie Soc. Ent. Ross., XXXI,. p. 28, pi. ix, fig. 1(3. Host, " Yes-

perugo iiathusii.
'

'

Host: P/pist7'ellics abramus.

Hid itat : Russia.

HOST INDEX.-

Class AVES.
Aegithalos roseus Ceratophyllns gullimr (Schrank) Wagner.

Chloris chloris Ceratophyllus fr'mgillse (Walker) Baker.

Columba livia Ceratophyllus columhx ( Walckener and Gervai?) Roths-

child.

"

Columba oenas Cerdtophylhis gnlUn:v (Schrank ) Wagner.

Erithacus rubecula ('endophyllus gallinx (Schrank) Wagner.

Gallus domesticus Ceratophyllus galUnte (Schrank) Wagner.

Xestopsylla gall'macea (Westwood) Baker.

Hirundo urbica Ceratophyllus hirundinis Curtis.

Megascops asio Ceratophyllus asio Baker.

Meleagris gallipavo Ceratophyllus gallime (Schrank) Wagnei".

Xestopsylla galUnacea (AVestwood) I>aker.

Merula merula Ceratophyllus gallinx (Schrank) Wagner.

Passer domesticus Ceratophyllus fringillx (Walker) Baker.

Pelecanoides urinatrix Pulex kerguelensis Taschenberg.

Psittacus s}) Hectopsylla jmttaci Frauenfeld.

Riparia riparia Ceratophyllus styx Rothschild.

Sturnus vulgaris Ceratophyllus sturni (Gervais) Baker.

Class MAMMALIA.
Order MONOTREMATA.

Tachyglossus aculeatus Echidnophaga ambulans Olliff.

Pulex echidnx Denny.

Order MARSUPALIA.
Dasyurus maculatus Stephanodrcus dasyuri Skiise.

Didelphis virginiana Pulex irritaiis Linmieus, var. simulans Baker.

Metachirus opossum Clenophthalmus intermedins (Wagner) Baker.

Petaurus australis Ctenophthalmus ti-istis ( Rothschild) Baker.

Order EDENTATA.

Zaedyus minutus Megapsylla grossiventris (Weyenherg) Baker,
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Order GLIRES.

Family LEPORID^.

Lepus cuniculus Pulex leporis ( Leach ) Baker.

Lepus floridanus sub sp Ceraiophyllus muUispinosus Baker.

Pulex inaequalis Baker.

Pulex simplex Baker.

Lepus " glacialis" Pulex glacialis Taschenberg.

Lepus timidus Ctenocephalus canis ( Curtis ) Baker.

Pulex leporis (Leach) Baker.

Lepus sp Pulex affinis Baker.

Family OCHOTONID^E(Lagomyidse).

Ochotona rutilus Ceratophyllus lagomys Wagner.

Ochotona sp.? Cer^ophyllus suharmatus Wagner.

Ctenopldhalmus altaica (Wagner) Baker.

Family DIPODID^E.

Alactaga jaculus Pulex jaculans Motschulsky.

Family GEOMYID^.
Geomys bursarius Ceratophyllus ignotufi (Baker) Wagner.

Thomomys talpoides Ceratophyllus ignot us (Baker) Wagner.

Family SPALACID^l

Bathyergus inaritimus Ctenophthahnus ingens (Rothschild) Baker.

Spalax sp Ctenopldhalmus sibirica (Wagner) Baker.

Spalax sp Ctenophthalmus typhi us (Motschulsky) Baker.

Family MURID.^.

Cricetus cricetus Ceratophyllus fasclatus (Bosc) Curtis.

Evotomys gapperi Hystrichopsylla americana Baker.

Evotomys hercynicus Ctenophthahnus xgyrtes (Heller) Baker.

CtenopsyUus spectahilis (Rothschild) Baker.

Hystrichopsylla talpse (Curtis) Rothschild.

" Hesperomys " sp Stephanocircus mars Rothschild.

Lemmus sp Pulex lemnius Motschulsky.

Microtus amphibius Ctenophthalmus agyrtes (Heller) Baker.

Microtus arvalis Ctenophthahnus assunilis (Taschenberg) Baker.

Hystrichopsylla talpx (Curtis) Rothschild.

Microtus californicus Ceratophyllus calif ornicus Baker.

Microtus oeconomus CtenopsyUus pectiniceps Wagner.
Microtus sp Ceratophyllus consimilis Wagner.
Mus agrarius CtenopsyUus musculi (Duges) Wagner.
Mus albipes Pulex pallidus Taschenberg.

Mus musculus Ceratophyllus fasci at us (Bosc) Curtis.

CtenopsyUus musculi (Duges) Wagner.

CtenopsyUus taschenbergi Wagner.
Mus norvegicus Ceratophyllus fasciatuK ( Bosc) Curtis.

Ctenophthalmus hidentatiformis (Wagner) Baker.

CtenopsyUus musculi (Duges) Wagner.

Pulex brasiliensis Baker.
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Mus rattus Ctenopsyllus mexicanns Baker.

Ctenopsyllus muscuU ( Duges) Wagner.

Pulex brasiliensis Baker.

Mus sylvaticus Ceraiophiillm (jalUnx ( Schrank ) AN'agner,

Ctcnophdmlmns agyrtes (Heller) Baker.

Qenophthalmus assimUh (Taschenberg) Baker.

Ctenophthalmus pentacanthuH (Rothschild) Baker.

Ctmopsyllus muscuU (Duges) Wagner.
Hystrichopsylla talpsc (Curtis) Rothschild.

Neotoma albigula Ariomiopsyllii!^ nudatus Baker.

Neotoma spp Ceratophyllus sexdentatioi Baker.

Ctenopsyllus alpinus (Baker) Wagner.

Peromyscus eremicus ( 't'ratoplujUus eremicus Baker.

Peromyscus leucopus Crratophyllus lencopas Baker.

Peromyscus keeni Ceratophyllus keeni Baker.

Peromyscus sj) Ceratophyllus wagneri Baker.

Peromyscus sp Ctenopsyllus hesperomys Baker.

Family MYOXID^.

Eliomys quercinus Ceratophyllus fasciatus (Bosc)' Curtis.

Qlis nitedula ( 'eratophyllus dryas ( Wagner ) Baker.

Family APLODO^s^TIID^E.

Aplodontia rufa Ceratophyllus stylosas Baker.

Family SCIURID.^.

Arctomys bobac Ceratophyllus silantiewii Wagner.
Arctomys monax Ceratophyllus arctomys Baker.

Ceratophyllus pseudarctomys Baker.

Ceratophyllus idckhami (Baker) Wagner.

Citellus colambianas Ceratophyllus hruneri (Baker) Wagner.

Ceratophyllus idahoensis Baker.

Ceratophyllus iuberctdatus Baker.

Citellus empetra Ceratophyllus alaskensis Baker.

Citellus franklinii ( 'cratopJn/llus hruneri ( Baker) Wagner.

Citellus guttatus ( 'eratophyllus tesquorum Wagner.

Citellus macrourus Pulex dugesii Baker.

Citellus musicus Ceratophyllus tesquorum Wagner.

Citellus 13-lineatus Ceratophyllus hruneri (Baker) Wagner.

Citellus spp ( 'eratophyllus proxanus Baker.

Ctenophthalmus oriental is (Wagner) Baker.

Ctenophthalmus setosa (Wagner) Baker.

Pxdex anomalus Baker.

Cynomys ludovicianus Ceratophyllus hirsutus (Baker) Wagner.

Eutamias sp Ceratophyllus ciliatus Baker.

Sciuropterus russicus CerulopJiyllus arntatus Wagner.

Ceratopliyllus tollii Wagner.

Sciuropterus volans Ceratophyllus u-irkha)ni (Baker) Wagner.

Sciurus aberti ( 'eratophyllus inontanus ( Baker) Wagner.

Sciurus carolinensis Ceratophyllus wirkliami (Baker) Wagner.
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Sciurus fremonti Ceratophyllus coloradensis (Baker) Wagner.

Ceratophyllus divisus Baker.

Ceratophyllus lucidus Baker.

Sciurus hudsonicus Ceratophyllus wickhami (Baker) Wagner.

Sciurus vulgaris Ceratophyllus sciurorum (Schrank) Curtis.

Order INSECTIVORA.

Family TENRECID.E.

Tenrec ecaudatus Pulex madagascariensis Rothschild.

Family SORICIDyE.

Crocidnra aranea Ctenophthalmus assimilis (Taschenberg) Baker.

Cienopsyllus gracilis (Taschenberg) Baker.

Neomys fodiens Ctenophthalmus agyrtes (Heller ) Baker.

Ilystrichopsylla talpse (Curtis) Rothschild.

Sorex alpinus Ctenophthalmus assimilis (Taschenberg) Baker.

Cienopsyllus gracilis (Taschenberg) Wagner.

Sorex araneus Ctenophthabmis agyrtes (Heller) Baker.

Ctenophthalmus assimilis (Taschenberg) Baker.

Ctenophthalmus dasycnemus (Rothschild) Baker,

Cienopsyllus gracilis (Taschenberg) Wagner.

Hystrichopsylla talpcV (Curtis) Rothschild.

Family TALPID^.

Scalops argentatus Ctenophthalmus genalis Baker.

Ctenophthalmus pseudagyrtes Baker.

Talpa europaea Ctenophthalmus agyrtes (Heller) Baker.

Ctenophthalmus assimilis (Taschenberg) Baker.

Ctenophthalmus hisoctodentatus Kolenati.

Ctenophthalmus dasycnemus (Rothschild) Baker.

Ctenophthalmus pentacanthus (Rothschild) Baker.

Ctenopsyll'us gracilis (Taschenberg) Baker.

Ceratophyllus fasciatus (Bosc) Curtis.

Hystrichopsylla talpx (Curtis) Rothschild.

Family ERINACEID^.

Erinaceus europaeus Ctenocephalus erinacei (Leach ) Baker.

Pulex cuspidatus Kolenati.

Pulex longispinus Wagner.

Order CHIROPTERA.
Amblyotus atratus Ceratopsyllus octactenus Kolenati.

Barbastella barbastellus Ceratopsyllus hexactenus Kolenati.

Ceratopsyllus octactenus Kolenati.

Ceratopsyllus pentactenus Kolenati.

Myotis capacinii Ceratopsyllus hexactenus Kolenati.

Myotis ciliatus Ceratopsyllus octactenus Kolenati.

Myotis myotis Ceratopsyllus hexactenus Kolenati.

Ceratopsyllus octactenus Kolenati.

Ceratopsyllus pentactenus Kolenati.

Myotis mystacinus Ceratopsyllus octactenus Kolenati.

Myotis nattereri Ceratopsyllus octactenus Kolenati.
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Nyctinomus sp Ifeclopx^/lld pailtarl Frauenfeld.

Nyctinomus brachypterus CeratopsyUus inrertus Rothschild.

Nyctinomus jugularis CeratopKyliun incertm Rothschilil.

Pipistrellus abramus (eratopsyllus variabilis Wagner.

Pipistrellus pipistrellus Ceratopsylluxjubatiis Wagner.

Ceratopsylluii octactenus Kolcnati.

CeTatopsyllua podactenun Kolenati.

Plecotus auritus CeratopsyUus hexadenus Kolenati.

Ceratopxyllus octactenus Kolenati.

Cerato/>.syllus pentactenus Kolenati.

Pterygistes noctula Cerutopsyllus elongatus (Curti.s) Rothschild.

Ceralopsylins octactenus Kolenati.

Ceratopsyllus pentqctenus Kolenati.

CeratopsyUus gallimr (Schrank) Wagner.

Rhinolophus hipposideros Ceratopsyllus hexactenus Kolenati.

Ceratopsyllus octactenus Kolenati.

Ceratopsyllus unipectinata Taschenberg.

Rousettus 8egyptiacus CeratopJiyllus metaUescens (Kolenati) Baker.

Vespertilio murinus Ceratopsyllus dictenns Kolenati.

Ceratopsyllus hexactenus Kolenati.

Ceratopsyllus ohscurus Wagner.

Ceratopsyllus octactenus Kolenati.

Ceratopsyllus pentactenus Kolenati.

Vespertilio nilssonii Ceratopsyllus octactenus Kolenati.

Vespertilio serotinus Ceratopsyllus intermedius Rothschild.

Cerato]>syllus octactenus Kolenati.

Order UNGULATA.

Family SUID^E.

Sns scrofa Sarcopsylla p>enetrans (Linnaeus) Westwood.

Family BOVID^E;

Bos taurus Sarcopsylla penetrans (Linnaeus) Westwood.

Verndpsylla alacurt Schrank.

Xestopsylla gallinacea (Westwood) Baker.

Capra hircus Sarcopsylla penetrans ( Linnaeus) Westwood.

Vermipsylla alacurt Schrank.

Ovis aries Sarcopsylla penetrans (Linnaeus) Westwood.

Vermipsylla alacurt Schrank.

Family EQriD.F.

Equus spp Sarcopsylla penetrans (Linn;eus) Westwood.

Vermipsylla alacurt Schrank.

Xestopsylla gallinacea (Linnteus) Baker.

Order FER.^.

Family PKOCYONID.F.

Procyon lotor Ctenocephalus canis (Curtis) Baker.

Family URSID.E.

TJrsus arctos Pulcx lidicrrulaiiccps Bezzi.
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Family MUSTELIDyE.

Orison vittata Pulex lutzii Baker.

Meles meles Ceratophyllus melis Curtis.

Pulex vulpes Motschulsky.

Putorius erminea Hystrichopsylla talpm (Curtis) Rothschild.

Putorius nivalis Ceratophyllus mustehc Wagner.

Ctenophthalmus nndnata (Wagner) Baker.

Ctenopsyllus sibiricus Wagner.

Hystrichopsylla talpx (Curtis) Rothschild.

Putorius sibirica Ceratophyllus pencilliger (Grube) Wagner.

Ctenopsyllus sibiricus Wagner.

Putorius vison Ceratophyllus oculatus Baker.

Ceratophyllus vison Baker.

Family VIVERRID^.

Herpestes ichneumon Ctenocephalus canis (Curtis) Baker,

Pulex pallidus Taschenberg.

Family HY^NID^.
Hyaena striata Ctenocephalus canis (Curtis) Baker.

Pulex hy sense Kolenati.

Family CANID^.

Canis familiaris Ctenocephalus canis (Curtis) Baker.

Pulex irritans Linnaeus.

Sarcopsylla penetrans ( Linnaeus) W^estwood.

Xestopsylla gallinacea (Westwood) Baker.

Fennecus brucei Ctenocephalus canis (Curtis) Baker.

Urocyon cinereoargenteus Ctenocephalus canis (Curtis) Baker.

Vulpes lagopus Ctenocephalus canis (Curtis) Baker.

Vulpes vulpes Ctenocephalus canis (Curtis) Baker.

Pulex vulpes Motschulsky.

Vulpes sp Pulex irritans Linnaeus.

Family FELID^.

Felis domestica Ctenocephalus canis (Curtis) Baker.

Pulex irritans Linnaeus.

Sarcopsylla penetrans (Linnaeus) Westwood.

Xestojjsylla gallinacea (Westwood) Baker.

Felis leo Sarcopsylla penetrans (Linnaeus) Westwood.

Felis macroscelis Ctenocephalus canis (Curtis) Baker.

Felis tigris Ctenocephalus canis (Curtis) Baker.

Felis yaguaroundi Ctenocephalus canis (Curtis) Baker.

Lynx canadensis Ceratophyllus dentatus Baker.

Ceratophyllus lahiatus Baker.

Ceratophyllus petiolatus Baker.

Pulex lynx Baker.

Order PRIMATES.
Gorilla gorilla Sarcopsylla penetrans (Linnaeus) Westwood.

Homo sapiens Ctenocephalus canis (Curtis) Baker.

Pulex irritans Linnaeus.

Sarcopsylla penetrans (Linnaeus) Westwood.

Xestopsylla gallinacea (Westwood) Baker,
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GEOGRAPHICALDISTRIBUTION.

"\^'itll our very incomplete knowledge of the oroup, any Itroud

generalizations as to distribution must be considered as merel}' tenta-

tive. At this stage, however, the following observations may be of

interest:

I. The Palfearctic and Nearctic regions each possess a genus not

known to the other, the other genera being common to the two

regions.

II. The order is very homogeneous north of the ecjuator, very

heterogeneous near to and south of it, South America furnishing the

greatest number of isolated types.

III. Species peculiar to those regions have not j'et been described

from Central America, Polynesia, flapan, China, India, and South

Africa. Unquestionably all of these regions will furnish many pecul-

iar forms.

IV. One species has been described from Arctic regions and one

from Antarctic regions.

V. The genus Stephanocircm is represented by two species —one

Australian (on Dasyurus) and one South American (on " Ile^peromys'^^).

VI. The genus Ilystrichopsylla contains two species —one from

Europe, the other from northeast America.

VII. In America no species have been reported from the larger

proportion of our native mammals, including bats, raccoon, badger,

beaver, puma, muskrat, etc., though they all probably harbor fleas.

VIII. The following genera are distinctly local in distribution:

VermipsyUa., Echidnophaga, Step/umoch'cus, Jfegapsy/la,, Hecto-

psylla^ and Anomiopsyllus.

IX. In tropical regions four species are nearly cosmopolitan: Ptdex

irritans, Ctenocephalus can is, Sarcopsylla penetrans, and Xestopsylla

gallinacea. The two former are also nearly cosmopolitan in temper-

ate regions.

Statistics of families, genera, and species.

Described from—
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SPECIES INCERTiE SEDIS.

CERATOPHYLLUSMURIS Curtis.

1832. Curtis, British Entomology, IX, No. 417.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 76.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182.

Questionably referred to tausculi Diig-es by Tasehenberg.

CTENOPHTHALMUSBISSEPTEMDENTATUSKolenati.

1859. Kolenati, Fauna d. Altvaters, p. C5 (C unideiilaius)

.

1863. Kolenati, Hor;e Soc. Ent. Ross., II, p. 36.

1873. RiTSEMA, Tijdsch. v. Entomol., \). Ixxxiv.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 77.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 185.

Considered by Tasehenberg as questionabl}" equivalent to his

assimilis.

PULEX AURITUS Fabricius.

1783. F.VBRicirs, Nye Samling af der Kong. Danske Vet. Sels. Skrifter., p. 309,

fig.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 77.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 181.

Described from Pious vlrldis in Sweden. Evident!}' one of the

aviuiii group.

PULEX BOLETI Guerin.

1836. Guerin, Iconogr. du rcgne animal. Texte expHcatif. Insectes, p. 14.

Presumably an insect of some other order.

PULEX MURIS Gervais.

1844. Gervais, Hist. nat. d. Ins. Aptcres, 111, 374.

Tasehenberg questions the identit}^ of this Avith /;/ uscidi of Duges.

PULEX SEGNIS Schdnherr.

1816. ScHoNHERK, Kon. Vet. Nya Handl., XXXII, p. 98, fig.

1874. RiTSEMA, Regensb. Correspondi'nz])latt, XXVIII, j). 76.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182.

Tasehenberg also thinks that this and mmmili Duges may possibly

be the same.
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PULEX TERRESTRIS Macquart.

1831. Macquaet, Ann. d. Scienc. Nat., XXII, p. 465.

1844. Gervais, Hist. Nat. d. Ins. Apteres, III, p. 375.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 76.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 182.

Listed b}^ Taschenberg as a possible s}' nonym of Ilystrichopsylla

taljxB.

PULEX VAGABUNDABoheman.

1865. BoHEMAN, Ofvers. of K. Vet. Akad. Forh., p. 576, fig.

1874. RiTSEMA, Regensb. Correspondenzblatt, XXVIII, p. 80.

1880. RiTSEMA, Zeitschr. f. ges. Naturwiss., LIII, p. 185.

Taschenberg" considers this as questionably /awm^i^s.

PULEX VESPERTILIONIS Duges.

1832. DuGEs, Ann. d. Scienc. Nat., XXVII, p. 161, fig.

Considered by Taschenberg as questionably octactenus Kolenati.

PULEX VESPERTILIONIS Bouche.

1835. Bouche, Nov. Act. Acad. Leop. Carol., XVII, Pt. 1, \k 508.

Apparentl}^ not the same as last, and Taschenberg lists it as a possi-

sible s3"nonym of Tiexactenus Kolenati.

APPENDIX.

Just as the foregoing paper is going to the printers I have, through

the kindness of. Mr. Rothschild, been ena])led to examine his last two

papers published during this year.

In the one entitled New British Fleas he describes Ceratoj)h.yllu8

garei from the water hen ( GaUlnula chloropus) and Ceixitophylhis wal-

Jceri from Putorius erininea^ P. nivalis^ Sorex araneiis, Evotomys her-

cy7iimis^ and Microtus amphihius.

The other paper, Some New Nearctic Fleas, is of more direct inter-

est to us, in that three new American fleas are described.

Pulex ursi^ from TJrsus JiorrihiUs, in Alberta, Canada, is ver}- inter-

esting, in that it appears to be more closely related to JjohlsU. and liitzii

than to an}" other North American species.

TypldopsyUa grandU, from Tarnlas striatus, in Ontario, is apparently

a Ctenophthalmus, and closel}" related to C. gigas^ from which it dif-

fers, among other things, in having two unequal genal spines.

HystrichopsyUa dippiel, from l*atorius longicaudus, in Alberta,

Canada, is apparently near the species alread}'^ noted by me as being

new. It differs from JL americana in having but six genal spines and

thirtj'-six teeth in the pronotal ctenidium.

1 regret not having been able to examine Mr. Enderlein's late paper,

though I have made repeated endeavors to do so.

Stanford University, California, March 1, 1900.
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EXPLAXAXroX OF LETTERING OX PLATES.

/(=liea<l of iVnialc.

/i/(=hea<l (if male.

I = f(.re leg.

II=mi(ltlle leg.

III=hinil leg.

?H=genital apparatus of male.

/=genital apparatus of female.

o=inner distal portion of hind coxa.

r:=hind roxa.

<=hind tarsus.

rf=dorsum of female.

rff?= dorsum of male.

^Vith but few exceptions all tlie figures were drawn to the same scale, and these

exceptions will be apparent. For exact measurements refer to descriptions.
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